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TITLE: 6,7-dimethoxyquinazolines and therapeutic use thereof 
Abstract Text (1) ; 

SrflS?gt rSs. and ™ th ° dS "» <* <=— •** th. tre.t.ent 

Brief Summary Text (2) : 

administering quinazoline compounds. 9 aisorders by 

Brief Summary Text (4) • 

growth factor receptor type2 (HER2 1 <; Pe III ac f lv \ tv of th e human epidermal 

generally taught that guinazolines exert their anti-tumor t'ffl-l 5 ' 457 ' 105 - Ifc ls 
kinase inhibition. How ever, while some ouin^ifi! effects via tyrosine 

brain tumor cells, others with eauallv nl compounds inhibit the growth of 

fail to do so (Naria e 1 9 / ' tyrosine kinase inhibitory activity 

iqqq r n„ n UNdri ° ec.ai., 1998, Clin. Cancer Res. 4:1405-1414; Naria etal 
J.9y«, Clin. Cancer Res. 4:2463-2471). "■'■I/ iwdna etai.. 



Brief Summary Text (5) : 



receptor tyrosine kinase TcS^ ? T 6 COm P ound ' s abi lity to inhibit EGF 
Brief Summary Text (6) : 

S^M^srss TsV^iiT sirs ^ th «^»"< «*«-^ *« 

Brief Summary Text (8) • 
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Brief Summary Text (9) : 

beL^^f il^ PrOV H eS novel ^Hinazoline compounds of formula I, as disclosed 
below, as well as therapeutic methods utilizing these compounds. aiSclosed 

Drawing Description Text (2) : 

FIGS. 1A-1C are graphs showing cytotdxic activity of f luoro-substitut^H Hi m ^ 
qumazolme compounds (F-dmQ) against leukemic NALM-6 cells, dimethpxy 

Drawing Description Text (8) : 

fuhl Jf/H d 78 graphS Sh ° wing the anti-invasive activity of fluoro- 

substituted ojoinazoline compounds (F-dmQ) against oliobl^t^nl rXiV Z ° 
cancer MDA-MB-231 cells. against glioblastoma U373 and breast 

Drawing Description Text (11) • 

s? aH s^\rsr i s n the inhibition of cancer 0,11 9ro - th in » 

Detailed Description Text (3) • 

Bni . / y in znxs application to mean compounds of formula T mi 

«ords or phrases have the .eSn^specUie'd " apPli <= ati °"' ""^ 

Detailed Description Text (6) • 

i. bonded. £ or e^e^ovaLnU ^ e^ o'cIS-specirie SgS^^f f"" 



##STR1## 



Detaile d Description Text (10)- 

Compounds of the invention include guinazolines having the formula: 

Detaile d Description Text (16)- 

«ibromophenyl)amino-6,7-dimethoxyquina z oli„e; i-,2- !'?T t ,l,i I. 
bromophenyl) ami„o-6, 7-di„ethoxyo.uina z oline; 4I <4 • -fluLoL.L " trafl "°£°- 5 " 

Detailed Description Text (24)- 

2iSl?fS i Sd C 2232^ d t S a"™al" ° a h" T f °™ la « d « Pharmaceutical 
variety of forms .^^".^Sr^t" oT Lln^"^^ 3 ""? , * 
parenteral^, hy intravenous, intramuscular, topiS^fs^oc^ne^s' Zlll* " 

Detaile d Description Text (25) • 

They may be enclosed in hard or soft h P f ^\ Y ln * alatlon or insufflation. 

tablets, or may be incorporated dSctJy wit'h thTf ooTof ^ "** ^ COm P ressed "to 
oral therapeutic administraf i ™ + • Wlt f. tne food of the patient's diet. For 

or more exSipie^nd^ »»* be combined with one 

troches, capsules, elixir^ .C^aS, ^y^'^ri^H^!! 1 'J? 1 "'' 
quinazoline compounds may be combined with • ke< The 

inhaled b y the a» bj ect Z ^^^^ ^^^^^^ 
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Detailed Description Text (26) : 

dicalcium pnospnate; , disintegrating «ge„i such aS corn staS ZllTsllT " 
dosage form is a capsule, it may contain, in addition to material ThhT k 

Detailed Description Text {21): 

The quinazoline compounds may also be administered intravenously or 
can also be prepared in glycerol, liquid polyethylene c h 

X-t—^ 

Detaile d Description Text (28)- 

in liposomes fn tn cases tn. , ?J TV dls P«sio„s, optionally encapsulated 

stao^ ^-tS c a o„dS"=; „r. - ur °s e 8 f t n:~ fluld and 

vehicle can oe a solvent or liouid dispersion m^'comprL^n^lor e"a„ple°* 
Tallin I 3 ? eXa * ple ' glycerol, propylene glycol liquid 

Detaile d Description Text (29) : 

Sterile injectable solutions are prepared by incorporating the quinazoline 
h|^ 

techniques, whxch yield a powder of the active ingredient pint any addSonal 
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desired ingredient present in the previously sterile-filtered solutions. 
Detailed Description Text (30) • 

Detailed Description Text (31): 

Useful solid carriers include finely divided solids such as talr m * 

with the aid of non-toxic surfactant m • ! ! effective levels, optionally 
antimicrobial agents a b al J?^" SUCh 35 and additional 

pump-type or aerosol sprayers. P y to the aff ected area using 

Detailed Description Text (33) • 

Si^ SSS-S^lSi a C rS°t n : th h e iC a h rt an f^ ? ™™ 

al (U.S. Pat. No. 4, 608, 392), Geria (U. P No 4 992 478? Stn T et 

Pat. No. 4, 559, 157) and Workman (U.S. Pat. No. ^sJofwB? ' ' (U ' S - 

Detailed Description Text (35)- 

%. The concentration in a sem^-soUa l'\J Z ' preferabl S' f ™» about 0.5-10 „t- 
-111 be about 0.1-5 „t-»f ^oufS 5-2"T«-"" ^ " 8 961 " 3 *°" d " 

Detaile d Description Text (36) • 

oiy^tZf pa'rtfcSffiilf s C e°St U e n f b % eqU r ed f ° r USG ln treat -nt will vary not 
the nature -of -?„ ! con^iti" b e Xg treated and'th"^ ° f "Strati™, 

and will be ultimately at the ^^^^^ pn" 0 ° r SSnElT 

Detailed Description Text (38) • 

L^?ecSg„=°rrt n o ds i a o r o srs^ii,^s , s r s. in unit d — e ^ 

to 500 «, of active inoredient per un™ fo™ " 9 ' "° St ^'^-"y. =0 

Detaile d Description Text (39) - 

concent'raSnfo^^ % ~tere d to achieve pea k plasma 

50 .mu.M, most preferably abo^ ? t w .A™^' P referab ly^ about 1 to 

example, by the^tS^s^JiS ofa* 0 05 to « * f °* 

compounds, optionally in saline or ntfi V solution of the quinazoline 

1-100 ,g of ?he <I»inL^ £^ 

continuous infusion to provide about 0 01 /f ! Y 8 maintai ned by 

containing about 0 . 1-15%,,* ofS ^ito^ SJouS.^ ^^"^ ^ 

Detailed Description Text (40) : 

The quinazoline compounds may conveniently be presents in = • , ^ 
divided doses administered at aimrnn»-i 1*1 ■ ! Dre f ented in a single dose or as 
four or more sub-doses p^r ^^^Sli;' ^VT^' " tW °' three ' 
into a number of discrete looLlv L^LtT- m3y be further divided, e.g., 

inhalations from an insufflator LT administrations; such as multiple 

rom insufflator or by application of a plurality of drops into the 
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Detailed Description Text (41): 
Targeting Quinazolines to Cells 

Detailed Description Text (42) : 

In a preferred embodiment, the quinazoline compound is targeted to cells wher P 
treatment is desired, for example, to leukemia cells, to breast 1 or ttLn 
tumor cells The compound is targeted to the desired cell by conjugation to a 
targeting moiety that specifically binds the desired cell, thereby direct Tna 
administration of a conjugated molecule. Useful targeting moieties L 
which specifically bind cell antigens or cell surface ligands for example 
antibodies against the B cell antigen, CD19 (such as B43) and the like 

Detailed Description Text (43) : 

to sites'^ ^ njugat6S ° f the ^vention, targeting moieties are covalently bonded 
to sites on the quinazoline compound. The targeting moiety, which is often a 
polypeptide molecule, is bound to compounds of the invention a£ ™m 
including NH.sub.2, SH, CHO, COOH, and the like . Licmc iTnkLc tal,7 ' , 

to join the compounds. Preferred linking agents a n acceding to the' 

reactive site to which the targeting moiety is to be attached 

Detailed Description Text (45) : 
Administration of Quinazolines 

Detailed Description Text (46): 

According to the invention, quinazoline compounds may be administered 

auinazoMni C V" ^ t0 ° nS6t thS P athol °^al condition! or the 

Ses Com P° unds "*y ^ administered after onset of the reaction, or at both 

Detailed Description Text (50) : 
Synthesis of Quinazoline Derivatives 

Detailed Description Text (52) : 

The key starting material, 4-chloro-6, 7-dimethoxyquinazoline, was prepared 
38 C 159i n ?5^ P S MShed P* oc6du **" < N ™°to, et al^ 1990, cTeL Pha^m .^Ti ' 
II:* I ' h ° maS ' C ' L -' 1970 ' ™:Catalytic Processes and Proven Catalvsts 

Academic Press, New York, N.Y.) as outlined below in Scheme 1. Specif icaSj J's 

Detailed Description Text (53) : 

Substituted quinazoline derivatives were nrp^roH k„ *-k~ ^ 
Detailed Description Text (55): 

key starting material, 4-chloro-6, 7-dimethoxyquinazoline . 

Detailed Description Text (59) : 

Bromine Substituted Quinazoline Compounds 
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Detailed Description Text (60): 
Detailed Description Text (65): 

4- (3 ' , 5 ' -Dibromo-4 ■ -hydroxylphenyl ) -amino-6, 7-dimethoxyquinazoline (H-P97, 
Detailed Description Text (75): 

4- (3 • -Bromo-4 --hydroxylphenyl) -amino-6, 7-dimethoxyquinazoline (H-P154 , 

Detailed Description Text (104): 

Chlorine Substituted Quinazoline Compounds 

Detailed Description Text (105) • 
Detaile d Description Text (118)- 

4- (4 • -Hydroxyl-2 • -chlorophenyl ) ^amino-6, 7-dimethoxv-ani n „,m < n, (H -P278) 

Detailed Description Text (123): 

Iodine Substituted Quinazoline Compounds 

Detailed Description Text (124)- 
Detailed Description Text (129): 

4- (4 • -Hydroxys, 5-diiodophenyl ) -amino-6, 7-dimethoxv-oui n*,M i (H - P2 94 

Detailed Description Text (136) : 

OH Group Substituted quinazoline Compounds 

Detailed Description Text (137) * 
Detailed Description Text (138) : 

4- (3 ' -Chloro-6--hydroxylpheny]) amino-6, 7-dimethoxyquinazoline (H-P93, 
Detailed Description Text (140) : 

4- (3- , 5 '-Dibromo-4 '-hydroxylphenyl.) -amino-6, 7-dimethoxyquinazoline (H-P97) 

Detaile d Description Text (142) : 

4- (4 '-Hydroxylphenyl ) amino-6, 7-dimethoxyquinazoline (H-P131) 
Detaile d Description Text (144): 

4- (2 '-Hydroxylphenyl ) -amino-6, 7-dimethoxyquinazoline (H-P132) 
Detailed Description Text (150): 

4- ( 3 ' -Bromo-4 ' -hydroxylphenyl ) -amino-6, 7-dimethoxyquinazoline (H-P154 ) 

Detaile d Description Text (193): 
Fluorine Substituted Quinazoline Compounds 

Detaile d Description Text (194)- 
Detaile d Description Text (227): 
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4- (4 ' -Hydroxyl-3 • ( 5 • -dif luorophenyl) -amino-6, 7-dimethoxv-aui n^m i.c (H _p 408) 

Detailed Description Text (230) : 

Anti-Tumor Activities of Specific Quinazoline Compounds 
Detaile d Description Text (231) : 

substituent groups on the compel £ also studted rhe'Iubs ?™ °J 

Detailed Description Text (233) • 

exponentially growing tumor cells were seeded into a 9fil w *ii L =f t V ' , ■ 
2.5.times.l0.sup.4 cells/well and incubated for 6 o s 3 f ^ V^So* f 

Detailed Description Text (254): 
Antitumor Activity of Quinazolines In vivo 

Detaile d Description Text (255) • 
Detaile d Description Text (258) • 

cancer cell tutors as co.pared with untrea^d'oonrroL " ^ 9r °" th ° f 

Detailed Description Text (261) • " ' 

tumors as compared with untreated controls. lnn i*>ited the growth of brain 

Detaile d Description Text (263) • 

n, mn . n . . 11 ±u .mu.ij or PBS were mtracramally implanted usino a 
Chem. 272:2927-2935, 1997. Huang, H . J. s. et al . , J Biol. 

Detailed Description Text (265) : 

Detailed Descript ion Paragraph Table (l) . 

HSTMH^ni'i 1 ^ ° U K n ?;° llne C °»P°»"<is No Name structure Formula Hw 1 p-79 

"» T su" 3 c o s s u s b 9 ? r s«i T i e L o c s f b 2 ,f„ o 2 r 8 ^ ,,stb7 " c - sub - i7 

455 4 P-lii mctrqmV f a' ##STR8## C. sub. 16 H. sub. 13 Br. sub. 2 N.sub.3 0 sub 3 
P 111 ##STR9## C. sub. 17 H . sub. 16 BrN.sub.3 O.sub.2 374 5 P-112 ##STR10« 
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C. sub. 16 H. sub. 13 Br. sub. 2 N.sub.3 O.sub.2 439 6 P-154 ##STR11#« r c „k k u u. , , 

",1^1 ™ ? 7 P „- 160 'ff R12 » c - b - 23 «■£ "™!I2b?;'&£ 2u • 4 

r ib4 #fSTR13## C. sub. 17 H. sub. 13 BrN.sub.2 O.sub.3 373 9 P-190 ##STR14## r q„k it 
H.sub.16 BrN.sub.3 O.sub.3 389 10 P-210 ##STR15## C. sub. 17 H sub 15 Br sub 2 

Js^wJfiJsS^Ji c" s 21 b ?! s r i6 r^- sub - 17 H - sub - 15 Br ^ 5.^'fo 2 .ub.2 

latrnin*. i #JSTR17## C. sub. 17 H. sub. 15 Br. sub. 2 N.sub.3 O.sub.2 453 13 P-214 
##STR18## C. sub. 16 H . sub. 13 BrFN.sub.3 O.sub.2 378 14 P-222 ##STR19## ,1 
H. sub. 12 Br. sub. 3 N.sub.3 O.sub.2 518 15 P-234 ##STR20## C Jl In u k'^ 
O.sub.2 295 16 P-241 ##<?TR?i*a r i n „ ^ « bTR ^°## C. sub. 17 H. sub. 17 N.sub.3 

258 «qTR??«V ! M u J c -sub.l7 H. sub. 15 Br. sub. 2 N.sub.3 O.sub.2 453 17 P- 
258 ##STR22## C. sub. 16 H. sub. 15 N.sub.3 O.sub.2 281 18 P-260 ##STR23## r ,,,h i£ 
H. sub. 14 BrN.sub.3 O.sub.2 360 19 P-261 ##STR24(tft r \l u S# fTR23## C. sub. 16 

^^^^ 

Detailed Description Paragraph Table (3) • 

MSTR^if FiTV l f in K 2 ^ ine Com P ound ^No Name Structure Formula MW 1 P-270 

«J>TR35## C. sub. 16 H. sub. 14 IN. sub. 3 O.sub.2 407 2 P-271 ##STR?fifl* r k \V 

H. sub. 14 IN. sub. 3 O.sub.2 407 3 P-300 ##STR37## r\L il ! ' C - Su b.l6 

407 4 P-294 ##STR^!R«« r *„k i c u u ,! i>*R-37## C. sub. 16 H. sub. 14 IN. sub. 3 O.sub.2 

t^lllni r S f ^ ^ C. sub. 16 H. sub. 13 I. sub. 2 N.sub.3 O.sub.3 549 5 P-299 

##STR39## C. sub. 16 H. sub. 14 IN. sub. 3 O.sub.3 423 

Detailed Description Paragraph Table (7) • 

IC50 Drug (.mu.M) (.mu.M) (.mu.M) HI-P79 142.1 194.9 201 5 HI-P88 >! ,S \ 

D etailed Description Paragraph Table (8) • 
D etailed Description Paragraph Table (9) • 
Detailed Description Paragraph Table (11)- 



4v.o :-: !;V o 6 9 -:;:. 2 i^°^ 7 3 - + ;: 1i ™-»; •;- •;•» •-• »■* bi-p264 
»:» :-: i:i &? :::: : : • «l» „::;"•?»:-"*< >•» 
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>250 >250 >250 HI-P366 52.8 .+-. 14.0 137.2 +- 10 3 55 5 + n , 

Other Re ference Publication (2) • 
Other Re ference Publication (8) • 
Other Re ference Publication (12)- 

Phar» a c eutl cal Bulletin, vol. 33, No. 3, pp. 950-961 (Ma°^85K ' Che " 1Cal ' 

Other Re ference Publication (18)- 

(1995). ' netero cycie S/ vol. 40, No. 2, pp. 653-660 

Other Re ference Publication (20) • 

Other Re ference Publication (21)- 
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iSm£TS y 'T f ^t" detailed herein Provide experimental evidence that JAK3 a 
member of Janus family protein tyrosine kinases, plays a pivotal role in IaE 

Detailed Description Paragraph Table (1) • 
Detailed Description Paragraph Table (2) : 

TABLE 1 Predicted interaction of quinazoiines with JAK3 kinase active site and 
So c-licted u aTcc^T < IC - S f -!° Values ) *«3 ^ase. UStH re 

>300 Pill favor- able WHI- Br H H Br less 306 ?Q7 ^?nn duo f \7 

s^'ji': 262 >30 ° pi32 f — 264 ^ s^^Soiiss" b h 

Other Re ference Publication (52) • 

Glioblastoma Cells , Clin. Cancer Res., vol. 4, No. 6, pp. 1405-1414 (Jun. 1998). 
Other Re ference Publication (54)- 
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** See image for Certificate of Correction ** 

TITLE: JAK-3 inhibitors for treating allergic disorders 



Dec 4, 2001 



Brief Summary Text (13) : 

We have now discovered that IgE/antigen induced degranulation and mediator release 
are substantially reduced in Jak.sup.-/- mast cells from JAK3-null mice that 
generated by targeted disruption of Jak3 gene in embryonic stem cells. Furthermore 
treatment of mouse, rat, as well as human mast cells with 4- (4 • -hydroxylphenvl) - ' 
amino-6,7-dimethoxyquinazoline) (WHI-P131), a rationally designed potent and 
specific inhibitor of JAK3, inhibited degranulation and proinflammatory mediator 
release after IgE receptor/Fc.epsilon.RI crosslinking. In vivo administration of 
this potent JAK3 inhibitor prevented mast cell degranulation and development of 
cutaneous, as well as systemic, fatal anaphylaxis in mice. Thus, JAK3 plays a 
pivotal role in IgE receptor/Fc.epsilon.RI mediated mast cell responses both in 
vitro and in vivo. 

Drawing Description Text (6) : 

FIG 2B is a model of the catalytic site of JAK3 with docked quinazolines WHI-P131 
(multicolor), WHI-P132 (pink), and WHI-P154 (yellow). Each co mpound fits into the 
binding site, but WHI-P132 (shown to be inactive against JAK3 in biological 
"? a £f' ; WHI ;! 1 ^ laCkS an ° H grOU P in a ^cation to bind with As P 967. WHI-P131 and 
WHI-P154, with OH groups at the C4 • position of the phenyl ring, are able to form a 
favorable interaction with Asp967 of JAK3, which may contribute to their enhanced 
inhibition activity. . _ 

Drawing Description Text (7) : 

FIG. 2C is a diagram showing features of dimethoxy quinazoline derivatives which 
are predicted to aid binding to JAK3 catalytic site. 

Drawing Description Text (30) : 

fn G ;hl\n^ a d ^ a ? r f m showin <? Matures of quinazoline derivatives which aid binding 
to the JAK3 catalytic site. ' 

Detailed Description Text (5) : 

JAK3-null mice did not develop an anaphylactic reaction to bovine albumin whereas 
wild-type mice did. Treatment of mouse, rat, as well as human mast cells with 4- 
(4 -hydroxylphenvl ) -amino-6, 7-dimethoxyquinazoline) (Compound 1), a potent and 
specific inhibitor of JAK3, inhibited degranulation and proinflammatory mediator 
release after IgE receptor/Fc.epsilon.RI crosslinking. Effective mast cell 
dose ievels PlaSma COnCentrations of Compound 1 were achieved in vivo at non-toxic 

Detailed Description Text (25) : 

Preferred JAK-3 inhibitors include 4- (4 ' -hydroxvlpheny ll -ami nn-fi 7- 
dimethoxyquinazoline (P131), 4 - (3 ' -bromo-4 ' -hydroxylphenvl > -ami nn-fi i- 

iitloTlZTT^ ^K 54) ' j7 (3, - h y drOX yP hen y 1 >-^o-6,7-di m ethoxyquinazoline, 
(P180) and 4- (3 \ 5 ' -dibromo-4 '-hydroxy phenyl) -6, 7-dinethoxyquinazoline (P97) or a 
pharmaceutical^ acceptable salt thereof. a*uj.in e or a 
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Detailed Description Text (74): 

An analysis of the JAK3 model revealed specific features of the catalytic site 
which can be described as a quadrilateral-shaped pocket (FIG. 1C) . The opening of 
the pocket is defined by residues Pro906, Ser907, Gly908, Asp912, Arg953, Gly829, 
Leu828 and Tyr904 (blue residues in FIG. 1C) . The far wall deep inside ^he St 
is lined with Leu905 (backbone portion), Glu903, Met902, Lys905, and Asp967 (pink 
residues, FIG. 1C) . The floor of the pocket is lined by Leu905 (side chain 
portion), Val884, Leu956, and Ala966 (yellow residues, FIG. 1C) . The residues 
defining the roof of the pocket include Leu828, Gly829, Lys830, and Gly831 
(uppermost blue residues, FIG. 1C) . FIGS. 1C and 2A illustrate that the catalytic 
site of the JAK3 model has approximate dimensions of 

8 .ANG. .times. 11 .ANG. .times. 20 . ANG. and an available volume for binding of 
approximately 533 .ANG. . sup. 3 . According to the model, the solvent exposed opening 
to the binding region would allow inhibitors to enter and bind if the molecule 
contains some planarity. Asp 1017 can form a hydrogen bond with a 3' or 4' OH group 
of a quinazoline bound to the catalytic site, and Leu955 can interact with a 
quinazoline ring nitrogen hydrophilic substituent at C5' and C6' on the phenyl ring 
of quinazoline would also enhance binding to JAK3. Steric hinderence with Met 952 
prevents the addition of a non-hydrogen substituent at C2. Modifications to 
^"f^L^ 6 V ° 1Ume ° f the inhibitor in the pocket, for example to a volume of 
about 200 .ANG. . sup. 3 -500 .ANG. . sup. 3, 225-350 .ANG.. sup. 3 will provide more 
potent compounds . 

Detailed Description Text (83) : 

The computer docking procedure was used to predict how well potential inhibitors 
could fit into and bind to the catalytic site of JAK3 and result in kinase 
inhibition (FIG. 2B). The dimethoxyquinazoline compound WHI-P258 (4- (phenyl) -amino- 
6,7-dimethoxyquinazoline) contains two methoxy groups on the quinazoline moiety but 
T»*f ^ r substltuents - Molecular modeling studies using the homology model of 

™ i naSe suggested that WHI-P258 would fit into the catalytic site of 

JAK3, but probably would not bind very tightly due to limited hydrogen bonding 
interactions. Asp967, a key residue in the catalytic site of JAK3, can form a 
hydrogen bond with molecules binding to the catalytic site, if such molecules 
contain a hydrogen bond donor group such as an OH group. WHI-P258, however does 
not contain an OH group and therefore would not interact as favorably with Asp967 
We postulated that the presence of an OH group at the 4' position of the phenyl 
ring of WHI-P258 would result in stronger binding to J AK3 because of added 
interactions with Asp967. A series of dimethoxyquinazoline compounds were designed 
and synthesized to test this hypothesis. y 

Detailed Description Text (85) : 

The conformations of the energy-minimized models of the compounds listed in Table 1 
were relatively planar, with dihedral angles of approximately 4-18. degree, between 
the phenyl ring and quinazoline ring system. This conformation allows the compounds 
to fit more easily into the catalytic site of JAK3. All of the listed compounds 
contain a ring nitrogen (Nl), which can form a hydrogen bond with NH of Leu905 in 
the hinge region of JAK3 . When Nl is protonated, the NH can instead interact with 
the carbonyl group in Leu905 of JAK3. The presence of an OH group at the 4' 
position on the phenyl ring was anticipated to be particularly important for 
™? ^ Cat ^y tic site of JAK3 - WHI-P131 (estimated K.sub.i =2.3 .mu.M), 

WHI-P154 (estimated K.sub.i =1.4 .mu.M), WHI-P97 (estimated K.sub.i =0.6 .mu M 
shown in Table 1 were predicted to have favorable binding to JAK3 and potent 'jAK3 
inhibitory activity because they contain a 4 ' OH group on the phenyl ring which can 
form a hydrogen bond with As P 967 of JAK3, contributing to enhanced binding. By 

wiTCoS h K ° H Z r K? P ° f WHI_P132 ±S n0t in thS ri ^ ht orientation to interact 
with Asp967 and it probably would form an intramolecular hydrogen bond with the 

TfTm riT? ^ ±tr T?' Wh±Ch contribute to a significantly lower affinity 
of WHI-P132 for the catalytic site of JAK3 . 

Detailed Description Text (91) : 
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4, 5 -Dimethoxy -2-nitroben 2 oic acid (3) was treated with thionyl chloride and then 
reacted with ammonia to give 4 , 5 -dimethoxv -2-nitroben* a mi ri* ( 4 ) as described by F 
Nomoto et al. Chem. Pharm. Bull., 1990, 38, 1591-1595. The nitro group in compound 

(4) was reduced with sodium borohydride in the presence of copper sulfate (see C 
L. Thomas, Catalytic Processes and Proven Catalysts, Academic Press, New York 

(1970)) to give 4, 5-dimethoxy-2-aminoben Z amide (5) which was cyclized by refluxinq 
with formic acid to give 6, 7-dimethoxyquinazoline-4 (3H) -one (6). Compound (6) was 
refluxed with phosphorus oxytrichloride to provide the common synthetic precursor 

Detailed Description Text (96): 

4, 5 -Dimethoxy -2-nitrobenza m ide 3: Yield 88.50%; mp 197 . 0-200 . 0 . deqree C ■ sud 1 H 
NMR(DMSO-d.sub.6) d 7.60 (s, 2H, -NH.sub.2), 7.57 (s, 1H, 6-H) , 7 l 2 '(s"lH 3-1) 

( ^f\;;; CH - SUb - 3) ' 3 - 87 <S ' 3H ' -° CH - s ^.3); IR (KBr ) 3454, 2840, 1670, 
1512, 1274, 1227 cm. sup. -1 ; GC/MS m/z 226 (M.sup.+, 10), 178(99), 163(100), 135 

Detailed Description Text (99) : 

J" (3 ' ' 5 ' -Dibromo-4 '-hydroxylphenyl) -amino-6, 7-dimethoxyquinazoline WHI-P97 : Yield 
72.80%; mp>300.0. degree. C; .sup.l H NMR (DMSO-d. sub. 6) d 9.71 (s, 1H — NH> 9 39 

\v ii' r;: 1 '^ 8 / 3 ',;"' 2 ~ n) ' 8 - 07 (s - 2h - 2 '- 6, - h >' 7 - 76 <*> v 5- H >. 7.1V 

i*', a 4o!o 9 (S ' 3H ' --° CH - sub -3, 3.91 (s, 3H, -OCH.sub.3); IR (KBr) 3504, 

3419, 2868, 1627, 1512, 1425, 1250, 1155 cm.sup.-l ; GC/MS m/z 456 (M.sup.l +1 

IV'* L M 'IT + ,L 100) ' 454 (M - SU P- + 78 >' 439 (M. sup. + -OH, 8), 376 (M.su P . + 

+1-Br, 10), 375 (M.sup.+ -Br, 11), 360 (5); Anal. (C. sub. 16 H. sub. 13 Br. sub. 2 
N.sub.3 O.sub.3) C, H, N. 

Detailed Description Text (102) : 

4- (4 ' -Hydroxylphenyl) -amino-6, 7-dimethoxyquinazoline WHI-P131: Yield ^8 4 29%- mp 
245. 0-248.0. degree. C; .sup.l H NMR (DMSO-d. sub. 6) d 11.21 (s, 1H, — NH) 9 70 (s 
H '-- OH) ; H 8 -: 4 < s ' 1H ' 2 -H), 8.22 (s, 1H, 5-H), 7.40 (d, 2H J=8 . 9 Hz 2 ', l< H) ' 
t'« n'ru 8 ~ H l'J- 85 (d ' 2H ' J=8 - 9HZ ' 3',5'-H), 3.98 (s, 3H, -0CH.sub3), 3 97 

1/ It 7, ? V\ln <KBr) 3428 ' 2836 ' 1635 ' 1516 ' 1443 ' 1234 cm.sup.-l ; GC/MS 

m/z 298 (M.aup.+ + 1, 100), 297(M.sup. + , 27), 296(M.sup. + -1, 12); Anal. (C. sub. 16 
H. sub. 15 N.sub.3 0.sub.3.HCl) C, H, N. 

Detailed Description Text (103) : 

4 - ( 2 ' -Hydroxylphenyl ) -amino- 6 , 7 -dimethoxyquina zoline WHI-P132: Yield 82 49%- mp 
255. 0-258.0. degree. C. .sup.l H NMR (DMSO-d. sub. 6) d 9.78 (s, 1H, — NH) ' 9 29 (s 

m' 7~~T; 8 -? H 3 { t' 1H ' 2 ~ H) ' 7 ' 85 (s ' 1H ' 5 " H) ' 7 - 4 ^.83 ( ;, 4H, 3' •y,' '-- 

H), 7.16 (s, 1H, 8-H), 3.93 (s, 3H, ~OCH.sub.3), 3.92 (s, 3H, -OCH.sub 3)- IR 
KBr) 3500, 3425, 2833, 1625, 1512, 1456, 1251, 1068 cm.sup.-i ; GC/MS m/z 298 

inm UP a + J 1 ',!'' I*" (M - SU P' + ' 57 >' 281 (M.sup. + + l-OH, 23), 280 (M.sup. + -OH, 
100); Anal. (C. sub. 16 H. sub. 15 N.sub.3 0.sub.3.HCl) C, H, N. 

Detailed Description Text (104): 

RQ ( Qn~ Br0m °~ 4 '~ hYdr0XYlphenY ^ WHI-P154- Yield 

I; 9 °* ; ™ P 233 -0"233. 5. degree. C; .sup.l H NMR (DMSO-d. sub. 6) d 10.08 (s, ih — 
NH) , 9 38 (s,lH , -OH), 8.40 (s, IH, 2-H) , 7.89 (d, IH, J.sub.2',6' =2.7 Hz*, 2'- 
H , 7.75 s, IH, 5-H), 7.55 (dd, IH, J. sub. 5 ' , 6' =9.0 Hz, J.sub.2-,6' =2.7 Hz, 6'- 
H), 7.14 (s, IH, 8-H), 6.97 (d, IH, J. sub. 5', 6' =9.0 Hz, 5'H), 3.92 (s 3H - 
OCH.sub.3), 3.90 (s, 3H, -OCH.sub.3); IR (KBr) 3431, 2841, 1624, 1498^ 1423, 1244 

?00) UP 360 ;M GC/MSm/ ^ 37 ooi M - SUP - + +2 ' 91) ' 377 (M - SUP - + +1 ' 37 > 376 M.sup + " 
0 sub.3 2c1)*c" P h!' N U9) ' (?); Anal - (C - SUb ' 16 H - sub - 14 BrN.sub 3 

Detailed Description Text (141): 

Effects of Dimethoxy Quinozalines on JAK-3 Activity 
Detailed Description Text (173): 
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™ y ' T 6 f Ud t eS detailed herei " Provide experimental evidence that JAK3, a 
member of Janus family protein tyrosine kinases, plays a pivotal role in loE 
receptor-mediated mast cell responses. Furthermore, the data demonstrate that 
targeting JAK3 in mast cells with WHI-P131 [ 4 - ( 4 ' -h ydroxylphen vl ) am in n -fi.7- 
dimethoxyquinazoline), a potent and specific inhibitor of JAK3, abrogates mast cell 
degranulation and release of allergic mediators in vitro and, at nontoxic dose 
levels prevents IgE rece P tor/Fc . epsilon. RI mediated anaphylactic reactions, 
including fatal anaphylactic shock, in vivo. ' 

Detailed Description Paragraph Table (1) : 

TABLE 2 Second generation quinazoline designs targeting JAK3 kinase active site 
All compounds were predicted to interact favorably with JAK3 kinase residues NA = 
not applicable. ##STR2## ##STR3## ##STR4## ##STR5## Molecular Molecular Compound 
Surface Volume Name R3' R4 ■ R5- R6- R7> Area ( . ANG. . sup. 2) ( . ANG sup 3) m H oh oh 
t oS Mo' 2 l\ Q2 ^ H ° H CH - SUb - 2 ° H NA 300 288 23 Br H OH NH . s^ub '. 2 NA ' 283 274 Q4 Br 

07 S OH " r wh NA K 3 !° 294 05 " ° H Br ° H m 322 308 H 0H Br CH.sub.2 OH NA 327 323 
Q7 H OH Br NH.sub.2 NA 318 311 Q8 H OH Br NO. sub. 2 NA 340 329 09 H OH Br h Ma if 
295 Q10 H OH OH H NA 308 306 Qll H OH CH.sub.2 OH H NA 314 321 Q12 H OH NH sub 2 H 
NA 309 309 Q13 H OH NO.sub.2 H NA 329 331 Q14 H OH Br H OH 336 fll 015 H OH Br ' H 
CH.sub.2 OH 349 334 Q16 H OH Br H NH.sub.2 336 32! Q17 H OH Br H NO^ub 2 359 340 

Detaile d Description Paragraph Table (2) : 

TABLE 1 Predicted interaction of quinazolines with JAK3 kinase active site and 
measured inhibition values (IC.sub.50 values) for JAK3 kinase. ##STR10## Pre 
Molec- dieted ular Com- binding Surface Molecular pound to Area Volume IC sub 50 
Name R.sub.l R.sub.2 R.sub.3 R.sub.4 JAK3 ( .ANG. . sup. 2) (.ANG. sup 3? ( mu M) WHI 
H OH H H favor- 726 261 78 P131 able WHI- H OH Br H favor- 296 IsT 128 Pl"s4 able 
WHI- H H OH H favor- 273 260 3 P180 able WHI- Br OH Br H favor- 3 4 307 1 P97 abl P 
i B f » leSS 278 272 >300 P79 favor- able WHI- H CH.sub.3 Br H less 309 291 

favor- able WHI " H H H H less 266 252 >300 P258 

Other Reference Publication (52) : 

IZlVc?' 8t f 1 " ^ 4 ^ (3, - Brorao " 4 ' h y drox y 1 P hen y 1 )-^ino-6 ^ 7-dimethox yq uinazoline• A 
Novel Quinazoline Derivative ' with Potent Cytotoxic Activity against Human 
Glioblastoma Cells", Clin. Cancer Res., vol. 4, No. 6, pp. 1405-1414 (Jun. 1998). 

Other Reference Publication (54): 

Derives"' ctm "pS^Vn '""'f t ° S ^hesis of Some Quinazoline 
uenvatives , Chem. Pharm. Bull., vol. 38, No. 6, pp. 1591-1595 (Jun. 1990^ 
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DOCUMENT- IDENTIFIER: US 6326373 Bl 

** See image for Certificate of Correction ** 

TITLE: JAK-3 inhibitors for treating allergic disorders 

Brief Summary Text (13) : 

We have now discovered that IgE/antigen induced degranulation and mediator release 
are substantially reduced in Jak.sup.-/- mast cell? from JAK3-null See tLt 

treatment Jf ? iSrUption of Jak3 *»e in embryonic stem celTs Furthermore 

treatment of mouse, rat, as well as human mast cells with 4- (4 • -hydroxylphenvlT- 
ammo-e^-dimethoxyquinazoline, (WHI-P131), a rationally design ed potent an7 
specific inhibitor of JAK3, inhibited degranulation and proinflammatory mediator 

" r^tel " A Kf i^lTt 0 '^^^ *» vivo aSS ^ 

this potent JAK3 inhibitor prevented mast cell degranulation and develooment of 
cutaneous as well as systemic, fatal anaphylaxis in mice. Thus, JAK3 pfays a 
^ro^in 6 ^^-P'^.RI mediated mast cell response^ StVin 

Drawing Description Text (6) : 

FIG 2B is a model of the catalytic site of JAK3 with docked guinazolines WHI-P131 
(multicolor), WHI-P132 (pink), and WHI-P154 (yellow). Each co mpound fitS into the 

assays? raJ'pjS T'l ?132 ^ t °. be inaCtiVe 3gainSt JAK3 ^ biologLS 

WT wIa I". ™ an ° H gr ° UP in a locati °n to bind with Asp967. WHI-P131 and 

WHI-P154, with OH groups at the C4 • position of the phenyl ring, are able to form a 

SS^SSr With ASP967 ° f JAK3 ' WhiCh ~^*> thel^enha^ed 3 
Drawing Description Text (7) 

FIG. 2C is a diagram showing features of dimethoxyquinazoline derivative wh^h 
are predicted to aid binding to JAK3 cata lytic site derivatives which 

Drawing Description Text (30) : 

t™^ ! 'Al3\iiZ~t^ £e " UreS ° f *ri»tlv. which aid M„di„ g 

Detaile d Description Text (5) : 

wUd'ype Me" did Tr still n? of * anaph * lactic reac "on to bovine albumin whereas 
(a 7 k I 7 ! Treatment of mouse, rat, as well as human mast cells with 4- 

P^ cigc°L Y h^ (Compound D a ^nt aL 

Sease arSr IoE °L of 3 ' inhlbl ^ ed degranulation and proinflammatory mediator 
fnn k t f 9 receptor/Fc.epsilon.RI crosslinking. Effective mast cell 

dosf levels" 3 C ° nCentrations of C -P°- d 1 were achieved in v^o at non-toxic 

Detailed Description Text (25) : 

Preferred JAK-3 inhibitors include 4- (4 •^h^droxvlphen^) -amino-6 7- 
diinethoxyquinazoline (P131), 4 - (3 ' -bromo ^ ydroxvlphe L > t-. 7 _ 

tpisSrand 1 ? 3 ??' 1 "? i P i 54 > ' 4 " (3 ' -hydroxyphenylj-amino-e^-dimethoxyquinazoline 
P^cSi^lV ^ra 
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Detailed Description Text (74): 

An analysis of the JAK3 model revealed specific features of the catalytic site 
which can be described as a quadrilateral-shaped pocket (FIG. 1C) . The openino of 

Leu828 ,„d"yr?04 n !blue residue^ ^ ST "Ik."?"* ' wTX. 

defining the roof of the pocket include Leu828, Gly829, Lys830 and GlyllT 

uHrthe jll/^/rt' FIG - 1C) - FIGS - 1C and 2A iH-Late' that tJe catalytic 
site of the JAK3 model has approximate dimensions of y 

8 .ANG times. 11 .ANG. .times. 20 . ANG. and an available volume for bindina of 
n; 1 ; 3 ? 533 : ANG -- SU P' 3 - According to the model, the solvit exposed opening 
to the binding region would allow inhibitors to enter and bind if the mo ecu? 
contains some planarity. Asp 1017 can form a hydrogen bond with a 3' or 4 • m L m 
of a quinazoline bound to the catalytic site, and £eu955 can interact with a 9 P 
qumazolme ring nitrogen hydrophilic substituent at C5 ■ and C6' on the ohenvl rina 

abo;n^-™.r4So S^sf^^TKi^HLf 

potent compounds. F proviae more 

Detailed Description Text (83) : 

The computer docking procedure was used to predict how well ootent-isl inMMt 

could fit into and bind to the catalytic sile of JAK3 and result in kinase 

I i n <FIG : 2B) " ^ dimeth °^inazoline compound WHI-P258 "-(p^enJl) -amino 

interactions. Asp967, a key residue in the catalytic sit<- of taf^ * * y 
hydrogen bond with molecules binding to the catalytic site if such molecules* 
contain a hydrogen bond donor group such as an OH orouo WHI-PPSfi h«, \I 

wfooTf? r„° H gr ° UP thSref ° re W ° Uld not°? 0 Sr^ !f favo ^rwiS'Asp^T 

We postulated that the presence of an OH group at the 4' position of 1. 
ring of WHI-P258 would result in strongeAinding to JA^cause of added " 
-syn^^ ~ ds ^designed 

Detailed Description Text (85) : 

contain a ring nitrogen (Nl), which can form a Jydrogen bond with NH of Leu 905 S in 
the hinge region of JAK3. When Nl is protonated, the NH can instead interact wiSh 

po^ition 0 ^ thf° UP in i Leu9 ° 5 ° f JAK3 - The Pre-ence of an OH group at SeT 
position on the pnenyl ring was anticipated to be particularly important for 

mi %?V°, , S T*, 1 ^ SUe ° f JAK3 ' WHI " P131 (estimated K.sub T-2 3 mu Ml 
Sown in Ih H K - SUb ; 1 =1 ' 4 • mU - M) ' WHI " P97 (""mated K.sub.i =0.6 In M) 

Detailed Description Text (91) : 
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4, 5 -Dimethoxy -2-nitrobenzoic acid (3) was treated with thionyl chloride and then 
reacted with ammonia to give 4 , 5 -dimethoxy -2-nitroben zami rig (4) as described by F 
Nomoto et al. Chem. Pharm. Bull., 1990, 38, 1591-1595. The nitro group in compound 
(4) was reduced with sodium borohydride in the presence of copper sulfate {see C 
L. Thomas, Catalytic Processes and Proven Catalysts, Academic Press, New York 
(1970)) to give 4, 5-dimethoxy-2-aminobenzamide (5) which was cyclized by refluxing 
with formic acid to give 6, 7-dimethoxyquinazoline-4 (3H) -one (6). Compound (6) was 
refluxed with phosphorus oxytrichloride to provide the common synthetic precursor 

Detailed Description Text (96) : 

4, 5-Dimethoxy-2-nitrobenzamide 3: Yield 88.50%; mp 197 . 0-200. 0 .deqree C • sun 1 H 
NMR(DMS0-d.sub.6) d 7.60 (s, 2H, -NH.sub.2), 7.57 (s, 1H, 6-H) , 7 12 ' (s ' 1H 3-H) 

?;?o ( f;J H/ ": 0CH - sub - 3) ' 3 - 87 (s ' 3H ' --ocH. S ub.3) ; i R (K bd 3454, 28 4o, iU, 

1512, 1274, 1227 cm. sup. -1 ; GC/MS m/z 226 (M.sup.+, 10), 178(99), 163(100), 135 

\ O J. ) . 

Detailed Description Text (99) : 

4- (3 ' , 5 ' -Dibromo-4 ' -hydroxylphenyl) -amino-6, 7-dimethoxyquinazoline WHI-P97 • Yield 
72.80%; mp>300.0. degree. C; .sup.l H NMR (DMSO-d. sub. 6) d 9.71 (s, 1H — NH) 9 39 

! S ' T^W 8 <S ' 1H ' 2_H) ' 8 -° 7 (S ' 2H ' 2 '' 6 '- H >' 7 - 76 1H, 5-H), 7.17 

(s 1H, 8-H), 3.94 (s, 3H, ~OCH.sub.3, 3.91 (s, 3H, -OCH . sub. 3 ) ; IR (KBr ) 3504 
3 19, 2868, 1627, 1512, 1425, 1250, 1155 cm.sup.-l ; GC/MS m/z 456 (M.sup!! +1 

I Vkr ?n M ";S"ti 100) ' (M,SUP ' + _1 ' 78) ' 439 {M ' SUP - + " 0H ' 8) ' 376 < m - su p- + 
+1-Br, 10), 375 (M.sup.+ -Br, 11), 360 (5); Anal. (C. sub. 16 H. sub. 13 Br sub 2 

N.sub.3 O.sub.3) C, H, N. 
Detailed Description Text (102) : 

4- (4 '-Hydroxylphenyl) -amino-6, 7-dimethoxyquinazoline WHI-P131: Yield 84 29%- mp 
245. 0-248.0. degree. C; .sup.l H NMR (DMSO-d. sub. 6) d 11.21 (s, 1H, — NH) 9 70 (s 

7 1H ; Q ";° H) ; 8 - Q 74 <S ' 1H ' 2 " H) ' 8 - 22 (S ' 1H ' 5 " H >' 7 ' 40 2H J=8.9 Hz, 2', 6-2, 

, n'ru^l'^- 85 (d ' 2H ' J=8 - 9Hz ' 3',5'-H), 3.98 (s, 3H, -OCH. sub. 3), 97 

/' ™« ;-° CH - sub - 3 )' IR < KBr ) 3428, 2836, 1635, 1516, 1443, 1234 cm.sup.-l ; GC/MS 

m/z 298 (M. sup. + + 1, 100), 297(M.sup. + , 27), 296(M.sup. + -1, 12); Anal. (C. sub. 16 
H. sub. 15 N.sub.3 0.sub.3.HCl) C, H, N. 

Detailed Description Text (103) : 

4- (2 '-Hydroxylphenyl) -amino-6, 7-dimethoxyquinazoline WHI-P132: Yield 82 4 9%- mp 
255. 0-258.0. degree. C. .sup.l H NMR (DMSO-d. sub. 6) d 9.78 (s, 1H, — NH) 9 29 (<* 
1H, --OH). 8.33 (s, 1H, 2-H) , 7.85 (s, 1H, 5-H), 7.41-6.83 (m, 4H, 3 • , A ' , * 5 • , 6 ' - 
H), 7.16 (s, 1H, 8-H), 3.93 (s, 3H, -OCH. sub. 3), 3.92 (s, 3H, -OCH. sub. 3); IR 
KBr) 3500, 3425, 2833, 1625, 1512, 1456, 1251, 1068 cm.sup.-l ; GC/MS m/z 298 
(M sup. + +1, 9), 297 (M. sup. +, 57), 281 (M.sup. + +1-OH, 23), 280 (M.sup. + -OH, 
100); Anal. (C. sub. 16 H. sub. 15 N.sub.3 0.sub.3.HCl) C, H, N. 

Detailed Description Text (104): 

4 - ( 3 ' -Bromo-4 ' -hydroxylphenyl ) -ami no-fi . 7-Hi m0 f^v n „ -i n j nr WH i-pi54 : yield 
89.90%; mp 233 . 0-233 . 5 . degree . C; .sup.l H NMR (DMSO-d. sub. 6) d 10 08 (s 1H — 
NH), 9 38 ( S ,1H , -OH), 8.40 (s, 1H, 2-H), 7.89 (d, 1H, J.sub.2',6' =2 . 7 ' Hz", ' 2 • - 
H), 7.75 (s, 1H, 5-H), 7.55 (dd, 1H, J. sub. 5', 6' =9.0 Hz, J. sub. 2', 6' =2 7 Hz 6'- 
H), 7.14 (s, 1H, 8-H), 6.97 (d, 1H, J. sub. 5', 6' =9.0 Hz, 5'H), 3 92 (s 3H — 
OCH. sub. 3), 3.90 (s, 3H, -OCH. sub. 3); IR (KBr) 3431, 2841, 1624, 1498^ 1423, 1244 
?nm UP ^n ; m GC/MS m/z 378 < M ' SU P- + +2 ' 91). 377 (M.sup. + + 1, 37), 376 (M.sup + , 
0 sub 3 Scir? UP H + 'N 4) ' <19) ' (7,; Anal " (C ' Sub - 16 H -sub.l4 BrN.sub 3 

Detailed Description Text (141) : 

Effects of Dimethoxy Quinozalines on JAK-3 Activity 
Detailed Description Text (173): 
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DOCUMENT- IDENTIFIER: US 6552027 B2 

TITLE: Quinazolines for treating brain tumor 

Brief Summary Text (2) : 

This invention relates to novel quinazoline derivatives effective to induce 
apoptosis of brain tumor cells. In particular, the invention includes novel hydroxy 
quinazoline derivatives having potent cytotoxicity against human brain tumor cells 
including glioblastoma. The novel compounds of the invention further inhibit 
adhesion of brain tumor cells to extracellular matrix proteins and inhibit 
migration of brain tumor cells through the extracellular matrix, activities 
required for tumor metastases. 

Brief Summary Text (7) : 

In a systematic effort to identify a cytotoxic agent with potent anti-tumor 
activity against glioblastoma cells, several hydroxy-substituted quinazoline - 
derivatives were synthesized and examined for their in vitro and in vivo effects on 
human glioblastoma cells. Novel hydroxy- and halo-hydroxy -quinazoline derivatives 
were found to exhibit potent cytotoxic activity against human glioblastoma cells at 
micromolar concentrations. Targeting of these compounds to the surface of brain 
tumor cells, for example, by conjugating hydroxy- and the halo-hydroxy compounds to 
a targeting moiety such as epidermal growth factor (EGF) , further enhanced the 
cytotoxic activity (at nanomolar concentrations) The conjugate demonstrated more 
rapid and more potent anti-brain tumor activity, including apoptotic death of 
glioblastoma cells in vitro, significantly improved tumor-free survival in an in 
vivo SCID mouse glioblastoma xenograft model, inhibition of tumor cell adhesion to 
Proteins, and inhibition of tumor cell migration and invasion activity. 

Brief Summary Text (8) : 

Accordingly, the present invention includes novel compounds and compositions having 
potent cytotoxic activity against brain tumor cells. Compositions of the invention 
contain an effective cytotoxic or inhibitory amount of a hydroxy-substituted 
quinozaline compound, more particularly of a hydroxy- or halo-hydroxy-substituted 
quinazoline derivative. The compounds of the invention include those having the 
following formula: ##STR1## where X is HN, R. sub. 11 N, S, O, CH.sub.2, or R sub 11 
CH, and one or more of R.sub.l, R.sub.2, R.sub.3, R.sub.4, R.sub.5 is OH, SH, or 
NH sub.2. Preferred embodiments include those where X is HN; R.sub.3 is OH; R sub 2 
and/or R^sub 4 is a halogen, preferably Br. In another preferred embodiment, one or 
more of R.sub.l -R.sub.5 form a second ring fused to the phenyl ring, for example, 
forming a napthyl ring and having at least one hydroxy substitution 




Detailed Description Text (2) : 

The present invention includes novel hydroxy-substituted quinazoline derivatives 

having potent activity as cytotoxic agents against brain tumor cells, including 

glioblastoma cells. In addition, the hydroxy-substituted quinazoline compounds of 
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the invention are potent inhibitors of tumor cell adhesion and migration, 
activities required for tumor cell metastases. 

Detailed Description Text (11) : 

The novel substituted guinazolines of the invention have the general structure 
represented by the following formula I: ##STR2## where X is selected from the qroup 
consisting of HN, R.sub.ll N, S, 0, CH.sub.2, and R.sub.ll -CH. R.sub.ll is H 

R.s^b'.l^irH 1 tC 4 Carb ° n atOIUS ' ° r aCy1 ' Preferabl V' X is NH; and preferably 
Detailed Description Text (17): 

##STR4##" Dibr0m °~ 4 , " hYdrQXYlphenyl) " amin °-6, 7-dimethoxyquinazoline [WHI- P971 ] 
Detailed Description Text (21) : 

4- (4 '-Hydroxylphenyl) -amino-6, 7-dimethoxyquinazoline [WHI-P131 ] ##STR6## 
Detailed Description Text (23) : 

4- (2 ' -Hydroxylphenyl) -amino-6, 7-dimethoxyquinazoline [WHI-P132] ##STR7## 
Detailed Description Text (25) : 

4- ( 3 ' -Bromo-4 ' -hydroxylphenyl ) -amino-6, 7-dimethoxyquinazoline [WHI-P154 ] ##STR8## 
Detailed Description Text (27) : 

4 " (3 '-Hydroxylphenyl) -amino-6, 7-dimethoxyquinazoline [WHI-P180] ##STR9## 
Detailed Description Text (29) : 

4- (3 1 -Chloro4 '-Hydroxylphenyl) -amino-6, 7-dimethoxyquinazoline [WHI-P971] ##STR10## 
Detailed Description Text (37): 

The Examples below further demonstrate the effectiveness of the hydroxy-substituted 
g^ina^olin| compounds of the invention as inhibitors of brain tumor cell adhesion 
to extracellular matrix and of tumor cell migration. Each of the tested compounds 
having a hydroxy substituents on the phenyl ring demonstrated inhibitory activity 
against glioblastoma cell adhesion/migration. Particularly potent and useful 
inhibitory compounds include WHI-P154, WHI-P131, and WHI-P292. 

Detailed Description Text (40) : 

Synthesis of Novel Hydroxy-Substituted Quinazoline Derivatives 
Detailed Description Text (41) : 

frl h fv° Xy "r b f titUted q uinazoline derivatives of the invention can be synthesized 
l^i h 7 Star i ing m f eria1 ' 4-chloro-6, 7-dimethoxyquinazoline, prepared using 
published procedures (Nomoto, et al., 1990, Chem. Pharm. Bull., 38:1591-1595- 
Thomas C. L 1970, Academic Press, New York N.Y., "I. Synthesis of quinazoline 
derivatives") as outlined below in Scheme 1 and as described more ful ly in the 
Examples below: ##STR12## y 

Detailed Description Text (45) : 

The term "conjugate" is meant to include a compound formed as a composite between 
two or more molecules. More specifically, in the present invention, the novel 
bon^H y ~f t? UteS ?" inazoline derivatives are bonded, for example, covalently 
bonded, to cell-specific targeting moieties forming a conjugate compound for 
efferent and specific delivery of the agent to a cell of interest. 

Detailed Description Text (54) : 

to TtVnt ^ nj h g f eS ° f ^ he . invention < targeting moieties are covalently bonded 
to sites on the hydroxy-substituted quinazoline compounds. The targeting moiety 
which is often a polypeptide molecule, is bound to compounds of the invention at 
reactive sites, including NH.sub.2, SH, CHO, COOH, and the like. Specie linking 
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agents are used to link the compounds. Preferred linking agents are chosen 
according to the reactive site to which the targeting moiety is to be attached. 

Detailed Description Text (77): 

In addition, the compositions of the invention may be administered in combination 
W i !! 6 ! anti_tuinor therapies. In such combination therapy, the administered dose 
of the hydroxy-substituted quinazoline derivatives would be less than for sinale 
drug therapy. y 

Detailed Description Text (81) : 
Synthesis of Quinazoline Derivatives 

Detailed Description Text (83) : 

The key starting material, 4-chloro-6, 7-dimethoxyquinazoline, was prepared using 
published procedures (Nomoto, et al., 1990, Chem. Pharm. Bull., 38-1591-1595- 
Thomas, C. L., 1970, Academic Press, New York, N.Y., "I. Synthesis of quinazoline 
derivatives") as outlined below in Scheme 1: ##STR15## 

Detailed Description Text (84) : 

Specifically, 4 , 5-dimethoxy-2-nitrobenzoic acid (compound 1) was treated with 
thionyl chloride to form acid chloride, followed by reacting with ammonia to yield 
4, 5 -dimethoxy -2-nitrobenzamide (compound 2). Compound 2 was reduced with sodium 
borohydnde in the presence of catalytic amounts of copper sulphate to give 4 5- 
dimethoxy -2-aminobenzamide (compound 3), which was directly refluxed with formic 
acid to yield 6, 7-dimethoxyquinazoline-4 (3H) -one (compound 4). Compound 4 was 
refluxed with phosphorus oxytrichloride to give 4-chloro-6, 7-dimethoxyquinazoline 
(compound 5) in good yield. 

Detailed Description Text (85) : 

Substituted quinazoline derivatives were prepared by the condensation of 4-chloro- 
##STRie## qUlnaZ ° line With SUbStituted anil i*es as outlined below in Scheme 2: 

Detailed Description Text (87) : 

As discussed above, the novel hydroxy-substituted quinazoline derivatives of the 
invention were created by reacting substituted' anilines with the key starting 
material, 4-chloro-6, 7-dimethoxyquinazoline. Each of the anilines to synthesize the 
compounds is shown in the table below. 

Detailed Description Text (89) : 

Characterization of Substituted Quinazoline Derivatives 
Detailed Description Text (90): 

The substituted quinazoline derivatives were synthesized as described in Example 1 
and characterized. Each structure is shown below, along with its identifying 
analytical test results. Proton and carbon Nuclear Magnetic Resonance (.sup 1 H 
and .sup. 13 C NMR) spectra were recorded on a Mercury 2000 Varian spectrometer 
operating at 300 MHz and 75 MHz, respectively, using an automatic broad band probe 
Unless otherwise noted, all NMR spectra were recorded in CDCl.sub.3 at room 
temperature. sup. 1 H chemical shifts are quoted in parts per million (.delta, in 
PPm) downfield from tetramethyl silane ( TMS ) , which was used as an internal 
standard at 0 ppm and s, d, t, q, m designate singlet, doublet, triplet, quartet 
and multiplet, respectively. Melting points were determined using a Fisher-Johns 
melting apparatus and are uncorrected. UV spectra were recorded using a Beckmann 

usef a ?H 74 °? UV , /V / S T Ctr ° meter wi th a cell path length of 1 cm 9 Methanol was 
used as the solvent for the UV spectra. Fourier Transform Infrared spectra were 
recorded using an FT-Nicolet model Protege #4 60 instrument. The infrared spectra of 
the liquid samples were run as neat liquids using KBr discs. The KBr pellet method 

Hewitt p 1 3 iVr/ lid Samples - The GC/mass spectrum analysis was conducted using a 
Hewlett-Packard GC/mass spectrometer model #6890 equipped with a mass ion detector 
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y ^' co zou ' aegree. C. and the carrier gas was helium. 

Detailed Description Text (92) : 

Cytotoxicity of Substituted Quinazoline Derivatives 
Detailed Description Text (93)* 

group on th. compounds was also studied. The substituted guiaLo"™ deri^S™ 

i„T=eS«rK r s„tto?i scrlbed above for m >• -^^i"^ 

Detailed Description Text (95) : 

3« ^otoxicity assay of various compounds against human brain tumor cell lines 
was performed using the MTT (3- [4 , 5-dimethvlthiazo 1 -?-vi i o r h- Jr i f 
bromide, assay (Boehringer Mannheim Corp" "SjanaPoUs^no ) Briefly 
exponentially growing brain tumor cells were seedeS into a 96-we" Plate at a 

f^ff P^KS'^ E ^-^Ltra"r„L"a„gi„-"r 0 ^ 
250 .mu.M. Triplicate wells were used for each treatment. 

Detailed Description Text (105) : 

S^S^JtE two" 180 l3 - 0 "' d —trati„g sUTstronger 

Detaile d Description Text (109) • 

potent xnhibitor of EGF-R quid Src family tyrosine kinases (Bos ^tal 1997 
2 io«-?09 5 f e f;- =f ! 9 " 2106 et al " Science (Washington dIc ' 

rJ\l L L 6d t0 ° aUSe any de tectable cytotoxicity to U373 glioblastoma 
cells. Thus, the cytotoxicity of WHI-P154 to tn^ re n«, „ *. Z gxiooiastoma 

Detaile d Description Text (116) : 

In an attempt to enhance the demonstrated anti-tumor activity of 4-(3'-Rromn 
hydroxylphenyl ) -amino-6, 7-dimethoxyquinazoline (WHI-P154) gainst aliohf^ ~ 

=^j?»s jrsjz^-trs? siS^ - 

Detaile d Description Text (129) : 

The kinetics of uptake and cytotoxicity of the EGF-P154 coniuaate in rm^ 
glioblastoma cells were analyzed using inununofluorescencHnd'confocal laser 

mediated endocytosis by inducing internalization of the EGF-R molecu^s ^s shown 
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in FIGS. 3A-C, 3C, 3D and 3D\ within 10 minutes after exposure to EGF-P154, the 
EGF-R/EGF-P154 complexes began being internalized, as determined by co-localization 
of the EGF-R (detected by anti-EGF-R antibody, green fluorescence) and EGF-P154 
(detected by anti-P154 antibody, red fluorescence) in the cytoplasm of treated 
cells. By 30 minutes, the internalized EGF-R/EGF-P154 complexes were detected in 
the perinuclear region of the treated glioblastoma cells. In contrast, cells 
treated with unconjugated WHI-P154 alone (FIGS. 3B, 3B') did not reveal any 
detectable redistribution of the surface EGF-R or cytoplasmic staining with the 
anti-P154 antibody (red fluorescence). By 24 hours (but not at 6 or 12 hours), WHI- 
P154 molecules could also be detected in cells treated with unconjugated WHI-154 
(FIGS. 4A, 4A', 4B, 4B'). Thus, conjugation of WHI-P154 to EGF resulted in 
increased uptake of this cytotoxic quinazoline derivative by EGF-R positive 
glioblastoma cells. 

Detailed Description Text (145): 

The conjugated quinazoline EGF-P154 significantly improved tumor-free survival in a 
dose-dependent fashion, when it was administered 24 hours after inoculation of 
tumor cells. FIGS. 7A and 7B show the tumor growth and tumor-free survival outcome 
of SCID mice treated with EGF-P154 (500 .mu. g/kg/day. times . 10 days or 1 
mg/kg/day. times. 10 days), unconjugated EGF (1 mg/kg/day. times . 10 days), 
unconjugated WHI-P154 (1 mg/kg/day. times . 10 days), or PBS after inoculation with 
U373 glioblastoma cells. 

Detailed Description Text (149) : 

Taken together, the findings of Examples 3-5 provide unprecedented evidence that 
the substituted quinazoline 3-bromo-4 ' -hydroxvlphenyl ) -amino-6 7- 
dimethoxyquinazoline (WHI-P154J exhibits significant cytotoxicity against human 
glioblastoma cells and that its anti-tumor activity can be substantially enhanced 
by conjugation to EGF as a targeting molecule. Although WHI-P154 is a potent 
inhibitor of the EGF-R kinase as well as Src family tyrosine kinases, its 
cytotoxicity in glioblastoma cells cannot be attributed to its tyrosine kinase 
inhibitory properties alone, since 4- (3 ' -Bromophenyl) -amino-6, 7- 

dimethoxyquinazoline (WHI-P79) with equally potent PTK inhibitory activity, failed 
to kill WHI-P154 sensitive glioblastoma cells. Similarly, several PTK inhibitors 
capable of killing human leukemia and breast cancer cells lacked detectable 
cytotoxicity against glioblastoma cells. Glioblastoma cells exposed to EGF- 
conjugated WHI-P154 underwent apoptosis. Although EGF was used to target WHI-P154 
to glioblastoma cells in the present study, other biologic agents including 
different cytokines such as IGF and antibodies reactive with glioblastoma- 
associated antigens are also ted to be effective targeting molecules for this novel 
quinazoline derivative. 

Detailed Description Text (151): 

Substituted Quinazolines Inhibit Glioblastoma Cell Adhesion 
Detailed Description Text (156): 

In vitro adhesion assays were performed to (a) study the baseline adhesive 
properties of various glioblastoma cell lines and (b) evaluate the effects of 
quinazoline derivatives on the adhesive properties of glioblastoma cells. The 
plates for the adhesion assays were precoated with the extracellular matrix 
proteins laminin, fibronectin or type IV collagen (each at a final concentration of 
1 .mu.g/ml in PBS) overnight at 4. degree. C. and dried. On the day of the 
experiment, the wells were rehydrated and blocked with 10% bovine serum albumin in 
below 1 h ° Ur at r °° m temperature and used for the adhesion assays, as described 

Detailed Description Text (157): 

To study the effects of quinazoline derivatives on glioblastoma cell adhesion 
exponentially growing cells in DMEM were incubated with the compounds WHI-P79' WHI- 
P97, WHI-P31, WHI-P154, WHI-P258 or genistein at concentrations ranging from 
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1 .mu.M to 100 .mu.M for 16 hours in a humidified 5% CO. sub. 2 atmosphere. DMSO 
(0.1%) was included as a vehicle control. After treatment, cells were detached from 
the flasks with 0.05% trypsin (Life Technologies) resuspended in DMEM, incubated at 
37. degree. C. for 2 hours to allow them to recover from the trypsinization stress 
and examined for their ability to adhere to plates precoated with ECM proteins. 

Detailed Description Text (158) : 

In adhesion assays, cells were centrifuged, washed twice with serum-free DMEM, 
counted and resuspended in serum-free DMEM to a final concentration of 
2.5.times.l0.sup.5 cells/ml. One hundred .mu.l of the cell suspension containing 
2.5.times.l0.sup.4 cells were added to each well and cells were allow d to adhere 
for 1 hour at 37. degree. C. in a humidified 5% CO. sub. 2 atmosphere. The adherent 
fraction was quantitated using MTT (3- [4 , 5-dimethylthiazol-2-yl] -2, 5- 
diphenyltetrazolium bromide) assays. In brief, after washing the wells, 10 .mu.l of 
MTT (0.5 .mu.g/ml final concentration) (Boehringer Mannheim Corp., Indianapolis, 
Ind.) was added to each well and the plates were incubated at 37. degree. C. for 4 
hours to allow MTT to form formazan crystals by reacting with metabolically active 
cells. The formazan crystals were solubilized overnight at 37. degree. C. in a 
solution containing 10% SDS in 0.01 M HC1 . The absorbance of each well was measured 
m a microplate reader (Labsystems) at 540 nm and a reference wavelength of 690 nm. 
To translate the OD. sub. 540 values into the number of cells in each well, the 
OD. sub. 540 values were compared to those on standard OD. sub. 540 -versus-cell number 
curves generated for each cell line. The adherent fractions of cells treated with 
guinazoline derivatives were compared to those of DMSO-treated control cells and 
the percent inhibition of adhesion was determined sing the formula: ##EQU3## 

Detailed Description Text (161) : 

As shown in FIG. 8, a significantly greater fraction of glioblastoma and 
medulloblastoma cells adhered to plates precoated with laminin, type IV collagen, 
or fibronectin than to uncoated or poly L-lysine-coated control plates. Of the four 
glioblastoma cell lines examined, U373 cells were the most adhesive. Therefore, 
U373 cells were used in subsequent experiments that were designed to examine the 
effects of various guinazoline derivatives on integrin-mediated glioblastoma cell 
adhesion. 



Detailed Description Text (162): 

As shown in FIGS. 9A-9D, the novel guinazoline derivative 4- (3 ■ -Bromo-4 ' - 
hydroxylphenyl) -amino-6, 7-dimethoxyquinazoline (WHI-P154) (but not the 
unsubstituted parent compound WHI-P258) inhibited the adhesion of U373 cells to 
laminin-, fibronectin-, and collagen-coated plates in a dose-dependent fashion with 
mean IC50 values of 29. 8.+-. 3.1 .mu.M (N=3) for adhesion to f ibronectin-coated 
plates, 36.1. +-.3. 5 .mu.M (N=3) for adhesion to laminin-coated plates, and 42.7.+- 
.2.5 .mu.M (N=3) for adhesion to collagen-coated plates. The 3 ' -bromo substitution 
on the phenyl ring likely contributes to the activity of WHI-P154 since 4- (4'- 
hydroxylphenyl) -amino-6, 7-dimethoxyquinazoline [WHI-P131] lacking this bromo 
substituent was less potent than WHI-P154 (all IC50 values: >50 .mu.M). The 4 f - 
hydroxyl substituent on the phenyl ring also contributed to the inhibitory activity 
of WHI-P154 since 4- ( 3 ' -Bromophenyl ) -amino-6, 7-dimethoxyquinazoline [WHI-P7 9] which 
differs from WHI-P154 only by the lack of the 4 ' -hydroxyl group on the phenyl ring, 
was less potent (all IC50 values: >50 .mu.M). Introduction of a second bromo group 
at the 5' position of the phenyl ring did not result in improved inhibitory 
activity 4- (3 1 , 5 1 -Dibromo-4 ' -hydroxylphenyl ) -amino-6, 7-dimethoxyquinazoline [WHI- 
P97] was not more potent than WHI-P154. 

Detailed Description Text (166) : 

To study the effects of guinazoline derivatives on EGF-stimulated cell adhesion, 
the trypsinized and recovered cells were incubated with varying concentrations 
ranging from 1 .mu.M to 50 .mu.M of guinazolines for 4 hours at 37. degree C then 
stimulated with 250 ng/ml of EGF and examined for their ability to adhere to poly- 
L-lysine coated plates. 
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Detailed Description Text (170): 

Substituted Quinazolines Inhibit Glioblastoma Cell Invasion 
Detailed Description Text (173): 

On the day of the experiment, the coated inserts were rehydrated with 0.5 ml serum- 
free DMEM containing 0.1% bovine serum albumin for 1-2 hours. To study the effects 
of guinazoline derivatives on invasiveness of glioblastoma cells, exponentially 
growing cells were incubated overnight with WHI-P97, WHI-P131 and WHI-P154 at 
various concentrations ranging from 1 .mu.M to 50 .mu.M. The cells were 
trypsinized, washed twice with serum-free DMEM containing BSA, counted and 
resuspended at 1 . times . 10 . sup . 5 cells/ml. 0.5 ml cell suspension containing 
5. times. 10. sup. 4 cells in a serum-free DMEM containing guinazoline compounds or 
vehicle was added to the Matrigel-coated and rehydrated filter inserts. Next, 
750 .mu.l of NIH fibroblast conditioned medium was placed as a chemoattractant in 
24-well plates and the inserts were placed in wells and incubated at 37. degree C 
for 48 hours. After the incubation period, the filter inserts were removed, the 
medium was decanted off and the cells on the top side of the filter that did not 
migrate were scraped off with a cotton-tipped applicator. The invasive cells that 
migrated to the lower side of the filter were fixed, stained with Hema-3 solutions 
and counted under microscope. Five to 10 random fields per filter were counted to 
determine the mean (.+-.SE) values for the invasive fraction. The invasive 
fractions of cells treated with guinazoline derivatives were compared to those of 
DMSO treated control cells and he percent inhibition of invasiveness was determined 
using the formula: ##EQU4## 

Detailed Description Text (178): 

Substituted Quinazolines Inhibit Focal Adhesion Plagues and Actin Polymerization 
Detailed Description Text (183) : 

Immunofluorescence was used to study the effects of guinazoline derivatives on the 
formation of focal adhesion plaques and polymerization of actin. Cells (obtained 
and maintained as described for Example 6) were plated on poly-L-lysine-coated 
glass-bottom 35 mm Petri dishes (Mattek Corp., Ashland, Mass.) or fibronectin- 
coated cover slips and maintained in DMEM supplemented with 10% FBS for 24 hrs The 
medium was removed and the cells were washed twice with serum-free DMEM and 
incubated in the same medium for 16 hours. Following this serum starvation, cells 
were incubated with varying concentrations of WHI-P131, WHI-P154 or vehicle (0 1% 
DMSO) for 4-16 hours at 37. degree. C. and then stimulated either with 250 ng/ml of 
human recombinant EGF or 10% FBS for 15, 30, 60, 120 or 180 minutes at 37. degree 
C. At the end of the EGF stimulation, cells were washed twice with PBS, fixed in 2% 
paraformaldehyde in PBS (pH 7.2), permeabilized and non-specific binding sites were 
blocked with 1.5% BSA and 0.1% triton X-100 in PBS for 30 minutes. 

Detailed Description Text (187) : 

To evaluate the actin polymerization process, cells plated on poly-L-lysine-coated 
plates were first serum-starved to depolymerize the actin stress fibers 
Subsequently, cells were stimulated with fetal bovine serum to induce de novo 
stress fiber formation. As shown in FIGS. 13A-C, a two-hour stimulation of serum- 
starved U373 cells with fetal bovine serum (10% v/v) resulted in a marked increase 
l P ^ enZed aCt±n StreSS fibers - Pretreatment of serum-starved U373 cells with 
WHI-P154 inhibited serum-induced actin polymerization (FIG. 13C) . Similar results 
were obtained with WHI-P131 but not with the unsubstituted dimethoxv auinaz oling 
compound WHI-P258 (data not shown) . 

Detailed Description Text (188) : 

In summary, the data provided in Examples 6-9 demonstrate the effectiveness of 
substituted quinazolines in the inhibition of glioblastoma cell adhesion and 
migration, key factors for tumor cell metastasis. The most potent inhibitory agents 
were WHI-P154 and WHI-P131. Both compounds inhibited adhesion and migration at 
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raicromolar concentration. 



Detailed Description Paragraph Table (2) : 

4- (3 '-Bromophenyl) -amino-6, 7-dimethoxyquinazoline [WHI-P79] ##STR27## yield 84 17%- 
m.p 24 6. 0-24 9.0. degree. C. UV (MeOH) . lambda . . sub. max : 217.0, 227.0, 252.0 nm;'lR ' 
(KBr).nu..sub.max : 3409, 2836, 1632, 1512, 1443, 1243, 1068 cm.sup -1 • suTl 
NMR(D M SO-d 5 Sub 6 6,: delta 10 42 (br, s, 1H, NH) , 8.68(s, 1H, 2-H) , *' B . 0^7 ! 36^m H, 
5,2 , 4 , 5\ 6'-H), 7.24(s, 1H) , 8H) , 3.98(s, 3H, — OCH.sub.3), 3 73(s 3H — 
OCH sub 3); GC/MS m/z 361(M.sup. + + 1, # 61.83), 360(M.sup. + , 100), 359(M.sup + - 
1, 63.52) 344(11.34), 222(10.87), 140 ( 13 . 65) . Anal . (C. sub. 16 H.sub.14 BrN sub 3 
O.sub.2) C, H, N. 4-(3', 5 ' -Dibromo-4 ' -hydroxylphenyl ) -ami nn-fi . 7- 

?M m nm 0 f q !!i naZOline tWHI-P97] ##STR28## yield 72.80%; m.p. > 300 . 0 . degree . C. UV 

^i'l^o'^rMof 8 - 0 ' 210 -°' 245 -°' 320 ' 0nm ' IR(KBr).upsilon..sub.max : 
3504 (br, 3419, 2868, 1627, 1512, 1425, 1250, 1155 cm.sup. -1 ; .sup.l H NMR(DMSO- 

tf^vT^lll 1 *!* 1 s' H r N ? , ;^- 39(S ' 1H ' --° H) ' '- 48(S ' 1H ' 2-H) 8. ( S7(s, 
,1' \» I I'ru *' , 5_H) ' 7 - 17(S ' 1H ' 8_H) ' 3 - 94(s ' 3H ' "OCH.sub.3), 3.91 

A'aiI ' ?' S «-« • GC/MS ^ 456 < M - SU P' + + 1' 54.40), 455 (M.sup. + , 100 00) , 

454(M.sup.- - 1, 78.01), 439(M.sup. + -OH, 7.96), 376(M.sup. + + 1-Br, 9 76) 375 
(M.sup + - Br, 10.91), 360(5.23). Anal. (C. sub. 16 H . sub. 13 Br.sub.2 N.sub 3 

ilJi ?5 il, 82 ' 22%; m - P - 225 -0-228. degree. C. .sup.l H NMR(DMSO-d. sub. 6) : 

H? 7 89 I m _ ; N , H '.J- 6 ?' 3 ' 1H ' 2 " H) ' 8 -° 6(D ' lh ' J-sub.2',6- =2.1 Hz. 2'- 

H) 7.89(s, 1H, 5-H), 7.71(dd, 1H, J. sub. 5', 6' =8.7 Hz, J. sub. 2', 6' =2 1 Hz 6'-H) 
7.37(d, 1H, J.sub.5',6' =8.7 Hz, 5'-H, 7.21(s, 1H, 8-H , 3.96(s, 3H, -Oc£ sub 3) 
3.93{s, -OCH.sub.3). # UV (MeOH) . lambda . . sub .max ( . epsiion . ) : 204 0 228 S 255 0 
320.0 nm IR(KBr) .upsilon. .sub. max : 3431, 3248, 2835, 1633, 1517, 1441, "l281 1155 
T'lT'ou' 375( ^ SU P- + + 76 ' 76 >' 374 (M.sup. + , 100.00), 373 M.aup!* - 

»' 58( "i Up - + + ^OH' n - 15 '' 357 (1.42), 356(6.31). Anal. (C. sub. 17 

H sub 16 BrN.sub 3 O.sub.2 HC1) C, H, N. 4- (4 ■ -Hydroxvlphenvl ) . 7- 

dimethoxyquinazolme [WHI-P131] ##STR30## yield 84.29%; m.p. 245 0-248 0 dearee 
C. UV(MeOH). lambda.. sub. max : 203.0, 222.0, 251.0, 32o!o nm; IR ' " ' 9 ' 

(KBr) .upsilon. .sub. max : 3428, 2836, 1635, 1516, 1443, 1234 cm.sup -1 • sup 1 H 
NMR(DMSO-d.sub.6): .delta. 11.21(s, 1H, -NH) , 9.70(s 1H, -S H ) 8 /(s I - , 
8.22(s, 1H, 5-H), 7.40(d, 2H, J=8.9Hz, 2', 6--H), 1 29(s 1H 8-H) 6 8SM l» 
J=8.9 Hz, 3', 5-H), 3.98(s, 3H, # -OCH.sub.3)3 97 s,3h'- CH sub 3) GC/MS l/ 7 
298(M.sup. + + 1, 100.00), 257 (M.sup.*; 26 . 56) , 296 (^sup! + 'l^^ZA 

H : sub -J 5 N -^b.3 O.sub.3 HC1) C, H, N. 4- (2 ' -Hydroxylphenvl ) -ami nnlfi . 7- 
dimethoxyqumazolme [WHI-P132] ##STR31## yield 82.49% ; m.p. 255.0-25 8 0 degree C 
.suplH NMR(DMSO-d sub 6, : delta. 9 . 78 (s, 1H, NH) , 9.29(s, 1H, 8^3%, 
1H, Z H), 7.85(s, 1H, 5-H), 7.41-6.83 m, 4H, 3', 4', 5', 6'-H) 7 16fs 1H fi-Hi 

'ep (S ; _ ;nfn SU 5; 3) ' 3 - 92(S ' 3H ' "OCH.aub^.'uv^oh, iamoda ub max 

^4P? ^ >: i ^-°^ 224 -°' 245 -°' 335 " 0 ™- "(KBr). upsilon.. sub.max : 3500(br), 

4 ! 2833 ' 1625 ' + 15 2 ' ! 456 ' # 1251 ' 1068 -.sup. -1. GC/MS m/z 298(M.sup. + + 
8.91), 297(M.sup.+, 56.64), 281(M.sup.+ + 1-OH, 23.47), 280(M.sup + - OH 100 001 
Anal. (C.sub.16 H.sub.15 N.sub. 3 O.sub.3 HC1) C, H, n! 4- (3 Uromo-4 ' - 
hydroxylphenyl ) -amino-6, 7-dimethoxyquinazoline [WHI-P154] ##STR32## yield 89.90%; 
m.p. 233. 0-233. 5. degree. C. UV (MeOH) .lambda. .sub. max : 203.0, 222.0, 250 0 335 0 
nm; IR(KBr) .upsilon. .sub. max : 3431 br, 2841, 1624, 1498, 1423, 124 cm sup -1 

iH UP 2 * ^TiT\i-T 6 l\^ a \ 10 -° 9lS ' 1H ' " NH) ' 9 ' 38 < ; ' 1H ' ^'8 40(, f 

ih, z H) r 7.89(d, 1H, J. sub. 2', 5' =2.7 Hz, 2'-H), 7 75 fs 1H S-m a i ^/hh iV 

J.sub.5; 6- =9.0 Hz, J.sub.2',6. =2.7 Hz, 6 ' -H) , 7 . 14 (s, 1H^ 8-H) f 6 . 97 (s 1H ^ 

GC/MS*! ' 7^m-° 5 ' H) ' 3 - 92(S ' 3H ' -° CH --*.3), 3.90(s, 3H ' -OCH sub 3,'. 

GC/MS m/z 378(M.sup.+ + 2, 90.68), 377(M.sup.+ + 1, 37.49), 376(M sup + 100 00) 

360(M.sup , 3.63), 298(18.86), 282(6.65). Lai. # (C. sub. 16 H.sub!l4 n! sub 3 ' 
P1801 ?h 4 ; (3 ' -Hydroxylphenyl ) -amino-6, 7-dimethoxyquinazoline '[WHI- 

d sub ef /Jt V1 t ti, 5 ? %; m ' P - 256 -°- 258 -0-degree. C. .sup.l H NMR ( DMSO- 

d sub. 6): .delta. 9.41(s, 1H, — NH) , 9.36(s, 1H, —OH), 8.46(s, 1H 2- H) 7 84 ^ 

OCH sub^) 7 -^; 50 ^ ^ 2 "' 4 '' 5 "' 6, " H) ' 7 - 20(S ' 8 "«"' ^96 s/k, 7 - 

' 2 'o ^ ' :-° CH - sub - 3 >- UV(MeOH). lambda.. sub.max (.epsilon.) 204.0, 

224.0, 252.0, 335.0 nm. # IR (DBr) . upsilon .. sub. max : 3394, 2836, 1626, 1508, 1429, 
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1251 cm. sup. 1. GM/MS m/z: 297(M.sup.+, 61.89), 296(M.sup.+, 61.89), 296(M.sup.+- 
1, 100.00), 280(M.sup.+ -OH, 13.63). Anal. (C. sub. 16 H. sub. 15 N.sub.3 O.sub.3 HC1) 
13 ' _Chlor °- 4 '-HydroxylphenvD -amino-6, 7-dimethoxyquinazoline [WHI-P197] 
##STR34## yield 84.14%; m.p. 245 . 0 .degree . C. (dec), .sup.l H NMR (DMSO-d. sub. 6) • 

delta. 10.00(s, 1H --NH), 9.37(3, 1H, -OH), 8.41(s, 1H, 2-H) , 7.78(s, 1H, 5-H), 
I! i S ; J"' J - Sub ' 2 ' 6 =2 - 7Hz ' 2'-H), 7.55(dd, 1H, J.sub.5',6' =0.0 Hz, J.sub.2', 
6 =2.7 Hz., 6'-H), 7.16(s, 1H, 8-H) , 6.97(d, 1H, J.sub.5',6 1 =9.0 Hz, 5'-H), 3 93 
(s, 3H, — OCH.sub.3), # 3.91 (s, 3H, — OCH.sub.3). UV (MeOH ) . lambda . . sub . max 

i^? Si ^ ,: i 2 So-°;o 224 - 0 ' 249 -°' 33 °-° nm - I R(KBr).u P silon..sub.max : 3448, 2842, 
1623, 1506, 1423, 1241 cm. sup. -1. GC/MS m/z: 341(M.sup.+, 100.00), 326(M sup + - 
CH.sub.3, 98.50), 310(M.sup.+ - OCH.sub.3, 12.5), 295(9.0), 189(13.5), 155(13 8) 
Anal (C. sub. 16 H. sub. 14 CIN.sub.3 0.sub.3.HCl) C, H, N. 4- (phenyl) -amino-6, 7- 
dimethoxyqumazoline [WHI-P258] ##STR35## yield 88.6%; m.p. 258.0-260 0 decree C 
.sup.l H NMR(DMSO-d.sub.6) : .delta. 11.41(s, 1H, — NH) , 8.82(s, 1H, 2-H) 8 32(s ' 
1H 5-H) 7.70-7.33(m, 5H, 2', 3', 4', 5', 6'-H), 7.36(s, 1H 8H) , 4 . 02 s, 3H - 
OCH.sub.3), 4.00(s, 3H, —OCH.sub.3), 4.00(s, 3H, —OCH.sub.3). UV 
(MeOH) .lambda. .sub. max (.epsilon.): 210.0, 234.0, 330.0 nm. # IR 
(KBr) .upsilon. .sub. max : 2852, 1627, 1509, 1434, 1248 cm. sup. -1. GC/MS m/z 282 
;:^ P :' + X ' l°- 50) ' 281(M.sup. +f 55.00), 280(M.su P . + - 1, 100.00), 264(16.00), 
207 (8.50). Anal. (C. sub. 16 H. sub. 15 N.sub.3 O.sub.2) C, H, N. 4 - (2 1 -Hydroxy- 
naphthyl-3' -amino-6, 7-dimethoxyquinazoline [WHI-P292] . ##STR36## Yield 87 41%- mp 
277. 0-279.0. degree. C, IR (KBr) . delta .. sub .max : 3479, 3386, 3036, 2901, 1632* 
1581, 1504, 1437, 1281 cm. sup. -1. .sup.l H NMR (DMSO-d. sub. 6) : .delta 11 38fs' 1H 
-NH) 10 35(8, 1H, -OH), 8.73(8, 1H, 2-H), 8 . 25 (s, 1H, 5-H) , 7 . 93-7 . 30 (m, 6«!' 1^' 
4 , 5', 6', 7', 8'-H),7.37(s, 1H, 8H) , 4.00(s, 6H, -OCH.sub.3). GC/MS m/a- 281 
^41.0), 253(11.0), 207(100.0). Anal. (C. sub. 20 H. sub. 17 N.sub.3 0.sub.3.HCl) C, H, 

Detailed Description Paragraph Table (3) : 

Quinazoline Derivatives Identity of Substituents ##STR37## WHI-P79 WHI-P97 WHI-Plll 
WHI-P131 WHI-P132 WHI-P154 WHI-P180 WHI-P197 WHI-258 WHI-292 3-Br 3-Br 5-Br 4-OH 
3-Br, 4-CH.sub.3 4-OH 2-OH 3-Br, 4-OH 3-OH 3-C1, 4-OH H 1-OH Naphthyl 

Other Reference Publication (2) : 

Budesinsky, Z., et al . , "A New Synthesis of the Quinazoline Nucleus", Collection of 
Czechoslovak Chemical Communications, vol. 37, No. 8, pp. 2779-2785 (Aug. 1972). 

Other Reference Publication (6) : 

Higashino, T. et al., "Reactions of the anion of quinazoline Reissert compound (3- 
benzoyl-3, 4-dihydro-4-quinazolinecarbon itrile) with electrophiles", Chemical & 
Pharmaceutical Bulletin, vol. 33, No. 3, pp. 950-961 (Mar. 1985). 

Other Reference Publication (10): 

Miyashita, A. et al . , "An Approach to the Synthesis of a Papaverine Analogue 
U995T in9 3 QuinaZ ° line Ring Svstem "' Heterocycles, vol. 40, No. 2, pp. 653-660 

Other Reference Publication (11): 

Myers et al., "The Preparation and SAR or 4- (Aniliono) , 4-(Phenoxy), and 4- 
(Thiophenoxy) -Quinazolines : Inhibitors of p561ck and EGF-R Tyrosine Kinase 
Activity", Bioorganic & Medicinal Chemistry Letters, vol. 7, No. 4, pp 417-420 
•(Feb. 18, 1997). 

Other Reference Publication (12) : 

Narla, R. et al., "4- (3'-Bromo-4 'hydroxylphenyl) -amino-6, 7-dimethoxyquinazoline: A 
Novel Quinazoline Derivative with Potent Cytotoxic Activity Against Human 
Glioblastoma Cells", Clinical Cancer Research, vol. 4, pp. 1405-1414 (Jun. 1998). 

Other Reference Publication (13) : 

Nomoto, Y. et al., "Studies on Cardiotonic Agents. I. Synthesis of some Quinazoline 
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DOCUMENT- IDENTIFIER: US 6358962 B2 

TITLE: 6, 7-Dimethoxyquinazolines and therapeutic use thereof 
Abstract Text (1) : 

Quinazoline compounds and methods for the treatment of cancer and for the treatment 
of allergic reactions. 

Brief Summary Text (2) : 

This application relates to quinazoline compounds, compositions and therapeutic 
methods for the treatment of cancers and treatment of allergic disorders by 
administering quinazoline compounds. 

Brief Summary Text (4 ) : 

Quinazoline compounds have been suggested as useful compounds in the treatment of 
cell growth and differentiation characterized by activity of the human epidermal 
growth factor receptor type2 (HER2 ) . See, for example, Myers et.al., U.S. Pat. No. 
5,721,237. Some quinazoline derivatives have been suggested as useful as anti- 
cancer agents for the treatment of specific receptor tyrosine kinase-expressing 
cancers, especially those expressing epithelial growth factor (EGF) receptor 
tyrosine kinase. See, for example, Barker et . al . , U.S. Pat. No. 5,457,105. It is 
generally taught that quinazolines exert their anti-tumor effects via tyrosine 
kinase inhibition. However, while some quinazoline compounds inhibit the growth of 
brain tumor cells, others with equally potent tyrosine kinase inhibitory activity 
fail to do so (Naria et.al., 1998, Clin. Cancer Res. 4:1405-1414; Naria et al 
1998, Clin. Cancer Res. 4:2463-2471) . 

Brief Summary Text (5) : 

Several tumors expressing EGF receptors are not killed by quinazoline compounds, 
whereas some tumors not expressing EGF receptors are. Thus, the cytotoxic activity 
of quinazoline compounds cannot be attributed to the compound's tyrosine kinase 
inhibitory activity, and particularly not to the compound's ability to inhibit EGF 
receptor tyrosine kinase. A chemical structure-activity relationship determining 
the anti-cancer activity of quinazoline derivatives has not been established. 

Brief Summary Text (6) : 

Novel quinazoline compounds may provide potent new therapeutic molecules for the 
treatment of disorders such as cancers. Methods of using both known and novel 
quinazoline compounds that employ an understanding of structure-function 
relationships are needed. 

Brief Summary Text (8) : 

A series of quinazoline compounds were synthesized and analyzed for therapeutic 
activities, including anticancer activities, particularly against EGR receptor- 
negative leukemias. Specific quinazoline compounds of the invention were found to 
possess potent and specific tyrosine kinase inhibitory activities affecting cell 
proliferation and survival. Quinazoline compounds of the invention are demonstrated 
as useful for the treatment of specific tumors, including breast tumors, brain 
tumors, and leukemias, particularly EGF receptor-negative leukemias, and to be 
particularly useful in the treatment of multi-drug resistant leukemias 
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Brief Summary Text (9) : 

The invention provides novel quinazoline compounds of formula I as disclosed below, 
as well as therapeutic methods utilizing these compounds. 

Drawing Description Text (2) : 

FIGS. 1A-1C are graphs showing cytotoxic activity of f luoro-substituted dimethoxy 
quinazoline compounds (F-dmQ) against leukemic NALM-6 cells. 

Drawing Description Text (8) : 

FIGS. 7A and 7B are bar graphs showing the anti-invasive activity of f luoro- 
substituted quinazoline compounds (F-dmQ) against glioblastoma U373 and breast 
cancer MDA-MB-231 cells. 

Drawing Description Text (11) : 

FIGS. 10A-10C are graphs showing the inhibition of cancer cell growth in vivo by 
the quinazolines of the invention. 

Detailed Description Text (3) : 

The terms " quinazoline", "quinazoline compound", and " quinazoline derivative" are 
used interchangeably in this application to mean compounds of formula I. All 
scientific and technical terms used in this application have meanings commonly used 
in the art unless otherwise specified. As used in this application, the following 
words or phrases have the meanings specified. 

Detailed Description Text (6) : 

The term "conjugate" means a compound formed as a composite between two or more 
molecules. More specifically, in the present invention, the quinazoline derivative 
is bonded, for example, covalently bonded, to cell-specific targeting moieties 
forming a conjugate compound for efficient and specific delivery of the agent to a 
cell of interest. The phrase "targeting moiety" means a molecule which serves to 
deliver the compound of the invention to a specific site for the desired activity. 
Targeting moieties include, for example, molecules that specifically bind molecules 
on a specific cell surface. Such targeting moieties useful in the invention include 
anti-cell surface antigen antibodies. Cytokines, including interleukins and factors 
such as granulocyte/macrophage stimulating factor (GMCSF) are also specific 
targeting moieties, known to bind to specific cells expressing high levels of their 
receptors . 

Detailed Description Text (11): 

Compounds of the invention include quinazolines having the formula: ##STR1## 
Detailed Description Text (23) : 

Additional preferred quinazoline compounds useful in the treatment of tumors are 
described more fully below and particularly in the Examples. These include: 

Detailed Description Text (54): 

Tne quinazoline compounds of the invention can be formulated as pharmaceutical 
compositions and administered to a mammalian host, such as a human patient in a 
variety of forms adapted to the chosen route of administration, i.e., orally or 
parenterally, by intravenous, intramuscular, topical or subcutaneous routes. 

Detailed Description Text (55) : 

Thus, quinazoline compounds of the invention may be systemically administered, 
e.g., orally, in combination with a pharmaceutical^ acceptable vehicle such as an 
inert diluent or an assimilable edible carrier, or by inhalation or insuf ilation . 
They may be enclosed in hard or soft shell gelatin capsules, may be compressed into 
tablets, or may be incorporated directly with the food of the patient s diet. For 
oral therapeutic administration, the quinazoline compounds may be combined with one 
or more excipients and used in the form of ingestible tablets, buccal tablets, 
troches, capsules, elixirs, suspensions, syrups, wafers, and the like. The 
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quinazoline compounds may be combined with a fine inert powdered carrier and 
xnhaled by the subject or insufflated. Such compositions and preparations should 
contain at least 0.1% quinazoline compounds. The percentage of the compositions and 
preparations may, of course, be varied and may conveniently be between about 2 to 
about 60% of the weight of a given unit dosage form. The amount of quinazoline 
compounds in such therapeutically useful compositions is such that an effective 
dosage level will be obtained. 

Detailed Description Text (56) : 

The tablets, troches, pills, capsules, and the like may also contain the following: 
binders such as gum tragacanth, acacia, corn starch or gelatin; excipients such as 
dicalcium phosphate; a disintegrating agent such as corn starch, potato starch 
alginic acid and the like; a lubricant such as magnesium stearate; and a sweetening 
agent such as sucrose, fructose, lactose or aspartame or a flavoring agent such as 
peppermint, oil of wintergreen, or cherry flavoring may be added. When the unit 
dosage form is a capsule, it may contain, in addition to materials of the above 
type, a liquid carrier, such as a vegetable oil or a polyethylene glycol. Various 
other materials may be present as coatings or to otherwise modify the physical form 
of the solid unit dosage form. For instance, tablets, pills, or capsules may be 
coated with gelatin, wax, shellac or sugar and the like. A syrup or elixir may 
contain the active compound, sucrose or fructose as a sweetening agent, methyl and 
propylparabens as preservatives, a dye and flavoring such as cherry or orange 
flavor. Of course, any material used in preparing any unit dosage form should be 
pharmaceutical^ acceptable and substantially non-toxic in the amounts employed. In 
addition, the quinazoline compounds may be incorporated into sustained-release 
preparations and devices. 

Detailed Description Text (57): 

The quinazoline compounds may also be administered intravenously or 
intraperitoneal^ by infusion or injection. Solutions of the quinazoline compounds 
can be prepared in water, optionally mixed with a nontoxic surfactant. Dispersions 
can also be prepared in glycerol, liquid polyethylene glycols, triacetin, and 
mixtures thereof and in oils. Under ordinary conditions of storage and use, these 
preparations contain a preservative to prevent the growth of microorganisms. 

Detailed Description Text (58) : 

The pharmaceutical dosage forms suitable for injection or infusion can include 
sterile aqueous solutions or dispersions or sterile powders comprising the 
quinazoline compounds which are adapted for the extemporaneous preparation of 
sterile injectable or infusible solutions or dispersions, optionally encapsulated 
in liposomes. In all cases, the ultimate dosage form must be sterile, fluid and 
stable under the conditions of manufacture and storage. The liquid carrier or 
vehicle can be a solvent or liquid dispersion medium comprising, for example 
water, ethanol, a polyol (for example, glycerol, propylene glycol, liquid 
polyethylene glycols, and the like), vegetable oils, nontoxic glyceryl esters, and 
suitable mixtures thereof. The proper fluidity can be maintained, for example, by 
the formation of liposomes, by the maintenance of the required particle size in the 
case of dispersions or by the use of surfactants. The prevention of the action of 
microorganisms can be brought about by various antibacterial and antifungal agents 
for example, parabens, chlorobutanol, phenol, sorbic acid, thimerosal, and the 
like. In many cases, it will be preferable to include isotonic agents, for example, 
sugars, buffers or sodium chloride. Prolonged absorption of the injectable 
compositions can be brought about by the use in the compositions of agents delaying 
absorption, for example, aluminum monostearate and gelatin. 

Detailed Description Text (59) : 

Sterile injectable solutions are prepared by incorporating the quinazoli ne 
compounds in the required amount in the appropriate solvent with various of the 
other ingredients enumerated above, as required, followed by filter sterilization. 
In the case of sterile powders for the preparation of sterile injectable solutions, 
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the preferred methods of preparation are vacuum drying and the freeze drying 
techniques, which yield a powder of the active ingredient plus any additional 
desired ingredient present in the previously sterile-filtered solutions. 

Detailed Description Text (60): 

For topical administration, the quinazoline compounds may be applied in pure form, 
i.e., when they are liquids. However, it will generally be desirable to administer 
them to the skin as compositions or formulations, in combination with a 
dermatologically acceptable carrier, which may be a solid or a liquid. 

Detailed Description Text (61): 

Useful solid carriers include finely divided solids such as talc, clay, 
microcrystalline cellulose, silica, alumina and the like. Other solid carriers 
include nontoxic polymeric nanoparticles or microparticles . Useful liquid carriers 
include water, alcohols or glycols or water-alcohol/glycol blends, in which the 
quinazoline compounds can be dissolved or dispersed at effective levels, optionally 
with the aid of non-toxic surfactants. Adjuvants such as fragrances and additional 
antimicrobial agents can be added to optimize the properties for a given use. The 
resultant liquid compositions can be applied from absorbent pads, used to 
impregnate bandages and other dressings, or sprayed onto the affected area using 
pump-type or aerosol sprayers. 

Detailed Description Text (63) : 

Examples of useful dermatological compositions which can be used to deliver the 
quinazoline compounds to the skin are known to the art; for example, see Jacquet et 
al. (U.S. Pat. No. 4,608,392), Geria (U.S. Pat. No. 4,992,478), Smith et al. (U.S. 
Pat. No. 4,559,157) and Wort zman (U.S. Pat. No. 4,820,508). 

Detailed Description Text (65) : 

Generally, the concentration of the quinazoline compounds in a liquid composition, 
such as a lotion, will be from about 0.1-25 wt-%, preferably from about 0.5-10 wt- 
%. The concentration in a semi-solid or solid composition such as a gel or a powder 
will be about 0.1-5 wt-%, preferably about 0.5-2.5 wt-%. 

Detailed Description Text (66) : 

The amount of the quinazoline compounds required for use in treatment will vary not 
only with the particular salt selected but also with the route of administration, 
the nature of the condition being treated and the age and condition of the patient 
and will be ultimately at the discretion of the attendant physician or clinician. 

Detailed Description Text (68): 

The quinazoline compounds are conveniently administered in unit dosage form; for 
example, containing 5 to 1000 mg, conveniently 10 to 750 mg, most conveniently, 50 
to 500 mg of active ingredient per unit dosage form. 

Detailed Description Text (69) : 

Ideally, the quinazoline compounds should be administered to achieve peak plasma 
concentrations of from about 0.5 to about 75 .mu.M, preferably, about 1 to 
50 .mu.M, most preferably, about 2 to about 30 .mu.M. This may be achieved, for 
example, by the intravenous injection of a 0.05 to 5% solution of the quinazoline 
compounds, optionally in saline, or orally administered as a bolus containing about 
1-100 mg of the quinazoline compounds. Desirable blood levels may be maintained by 
continuous infusion to provide about 0.01-5.0 mg/kg/hr or by intermittent infusions 
containing about 0.4-15 mg/kg of the quinazoline compounds. 

Detailed Description Text (70) : 

The quinazoline compounds may conveniently be presented in a single dose or as 
divided doses administered at appropriate intervals, for example, as two, three, 
four or more sub-doses per day. The sub-dose itself may be further divided, e.g 
into a number of discrete loosely spaced administrations; such as multiple 
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inhalations from an insufflator or by application of a plurality of drops into the 
eye . 

Detailed Description Text (71) : 
Targeting Quinazolines to Cells 

Detailed Description Text (72) : 

In a preferred embodiment, the guinazoline compound is targeted to cells where 
treatment is desired, for example, to leukemia cells, to- breast cells, or to other 
tumor cells. The compound is targeted to the desired cell by conjugation to a 
targeting moiety that specifically binds the desired cell, thereby directing 
administration of a conjugated molecule. Useful targeting moieties are ligands 
which specifically bind cell antigens or cell surface ligands, for example, 
antibodies against the B cell antigen, CD19 (such as B43) and the like. 

Detailed Description Text (73) : 

To form the conjugates of the invention, targeting moieties are covalently bonded 
to sites on the guinazoline compound. The targeting moiety, which is often a 
polypeptide molecule, is bound to compounds of the invention at reactive sites 
including NH.sub.2, SH, CHO, COOH, and the like. Specific linking agents are used 
to ]om the compounds. Preferred linking agents are chosen according to the 
reactive site to which the targeting moiety is to be attached. 

Detailed Description Text (75) : 
Administration of Quinazolines 

Detailed Description Text (76) : 

According to the invention, guinazoline compounds may be administered 
prophylactically, i.e., prior to onset the pathological condition, or the 
quinazoline compounds may be administered after onset of the reaction, or at both 
times. 

Detailed Description Text (80) : 
Synthesis of Quinazoline Derivatives 

' Detailed Description' Text (82) : ' " " ' ' 

The key starting material, 4-chloro-6, 7-dimethoxyquinazoline, was prepared 
« C ?fSt n ? c «c Polished procedures (Nomoto, et al., 1990, Chem. Pharm. Bull., 
38:1591-1595; Thomas, C. L., 1970, IN:Catalytic Processes and Proven Catalysts, 
Academic Press, New York, N.Y.) as outlined below in Scheme 1. Specifically 
4,5dimethoxy-2-nitrobenzoic acid (compound 1) was treated with thionyl chloride to 
form acid chloride, followed by reacting with ammonia to yield 4 , 5 -dimet hoxv-2- 
nitrobenzamide (compound 2). Compound 2 was reduced with sodium borohydride in the 
presence of catalytic amounts of copper sulphate to give 4 , 5 -dimethoxv -2- 
aminobenzamide (compound 3), which was directly refluxed with formic acid to yield 
6,7-dimethoxyquinazoline-4(3H)-one (compound 4). Compound 4 was refluxed with 
goS P yie"d.°» S jRSi 0ride ^ g±Ve 4 - chloro - 6 ' 7 - di -thoxy q uinazoline (compound 5) in 

Detailed Description Text (83) : 

Substituted quinazoline derivatives were prepared by the condensation of 4-chloro- 
##STR5« qUlnaZ ° line W±th Substituted anilines as outlined below in Scheme 2: 

Detailed Description Text (85) : 

As discussed above, the novel hydroxy-substituted quinazoline derivatives of the 
invention were created by reacting the appropriate substituted anilines with the 
key starting material, 4 -chloro-6, 7-dimethoxyquinazoline . 

Detailed Description Text (89) : 
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Bromine Substitute d Quinazoline Compounds 
Detailed Description Text (90) : 

Bromine substituted quinazoline derivatives were synthesized and characterized as 
discussed above in Example 1. The structures and physical data are shown below: 

Detailed Description Text (93) : 

^ ( o^ 5 '~ Dibr0m °~ 4 '~ hYdrOXYlphen ^ (HI-P97) Yield 

IZ.80%; m. p. >300.0. degree. C. .sup.l H NMR (DMSO-d. sub. 6) : .delta 9 71(s 1H — 
NH), 9.39(s, 1H, -OH), 8.48(s, 1H, 2-H) , 8.07(s, 2H, 2',6-H), 7!7 6 "(s IH 5-H) 
9nfi 7 n S 'o^'n 8 "oh ^- 94(S ' 3H ' -° CH - S »b.3), 3.91(s, 3H, -OCH.sub. 3). UV(MeOH):' 
'°' 5 '°' 320.0 nm; IR(KBr) .nu. .sub. max : 3504 (br) , 3419, 2868, 1627, 
inn" nm ' 1155 1 cm ;f u P- - 1 ' GC/MS m/z 456(M.sup. + +1, 54.40), 455 (M.sup. + , 

100 00) 454(M.sup. + -1, 78.01), 439(M.sup. + -OH, 7.96), 376(M.sup.+ + 1-Br, 

l', I 5(M ;?' + " Br ' 10 * 91) ' 360 < 5 - 23 >- Anal. (C. sub. 16 H. sub. 13 Br.sub.2 
N.sub.3 O.sub. 3) C, H, N. 

Detailed Description Text (98): 

4- (3 ' -Bromo-4 ' -hydroxylphenyl ) -amino-6, 7-dimethoxyquinazoline (HI-P154 ) • Yield 
89.90%; m. p. 233. 0-233. 5. degree. C. .sup.l H NMR (DMSO-d. sub. 6) : .delta. 10 08(s IH 
--NH , 9 38(s f IH, -OH), 8.40(s, IH, 2-H), 7.89(d, IH, J. sub. 2 ■ , 6 ' =2 . 7 Hz 2 • -m ' 
7.75(8, IH, 5-H), 7.55(dd, IH, J.sub.5',6- =9.0 Hz, J. sub . 2 ' , 6 ' =2. 7Hz, 6 ._ H) 7 [' A 
is, IH, 8-H), 6.97(d, lH,J.sub.5',6' =9.0Hz, 5--H), 3.92(8, 3H, -OCH.sub.3) ' 3 90 
(s, 3H, -OCH.sub. 3). UV(MeOH): 203.0, 222.0, 250.0, 335.0 nm IR 

(KBr). nu.. sub max : 3431 (br), 2841, 1624, 1498, 1423, 1244 cm. sup. -1. GC/MS m/z 378 
(M.sup.+ +2, 90.68), 377(M.sup. + + 1, 37.49), 376(M.sup. + , 100.00), 360 (M sup + 
3.63), 298(18.86), 282 (6.65). Anal. (C.sub.16 H.sub.14 BrN.sub.3 O.sub 3 Sci}' C , 

Detailed Description Text (113) : 

Chlorine Substituted Quinazoline Compounds 

Detailed Description Text (114): 

Chlorine substituted quinazoline derivatives were synthesized and characterized as 
discussed above xn Example 1. The structures and physical data are shown below: 

Detailed Description Text (118) : 

i~* <3 '" Chloro " 4 '-hydroxylphenyl) -amino-6, 7-dimethoxyquinazoline (HI-P197) Yield 
84 14«; m.p. 245.0. degree. C. (dec) . .sup.l H NMR (DMSO-d. sub. 6) : .delta 10 00(s 
1H,--NH), 9.37(8, 1H,-0H), 8.41(8, IH, 2-H), 7.78(8, IH, 5-H), 7 7*9 { 4 IH 
J. sub. 2', 5' =2.7 Hz, 2-H), 7.55(dd, IH, J.sub.5'6' =9.0 Hz, J. sub 2' 6' =2 1 Hz 
6'-H), 7.16(s, IH, 8-H), 6.97 (d, IH, J. sub. 5', 6' =9.0 Hz, 5'-H), 3 93(s 3H --' 
OCH.sub. 3), 3.91(s, 3H, -OCH.sub. 3). UV(MeOH): 209.0, 224.0, 249.0, 330.0 nm IR 

KBr). nu.. sub. max : 3448, 2842, 1623, 1506, 1423, 1241 cm.sup.-l. GC/MXm/z- 341 
9«7o P n + ; ?o;° 0) ' 326(M - SU P' + "CH.sub.3, 98.50), 310(M.sup + -OCH sub 3, 12 5) 
r 'U'u l ( l/ 5) ' 155(13 - 8) - Found: C ' 521 '35; H, 4 . 16; CI, 19.15; N, 11.39 
U 44% H - SUb - 14 CIN - sub ' 3 O.sub. 3. HC1 requires: C, 52.32; H, 4.09; CI, 19.07; N, 

Detailed Description Text (121) : 

4- (4 ' -Hydroxyl-2 1 -chlorophenyl) -amino-6, 7 -dimethoxv-ouina7.m i hp (HI-P278) Yield 
81.44%; m.p. 245 . 0-247 . 0 . degree . C. .sup.l H NMR (DMSO-d. sub. 6) : .delta 11 39( s 
IH, NH) , 10.30(s, IH, -OH), 8.75(s, IH, 2-H), 8.24(s, IH 5-H 7 38-6 *lti\u 
3',5',6.-H), 7.37(8, IH, 8H, , 3.98(s,3H, '-OCh!. . 3 \-0 i ' uv' 

2l2 H) 314f1n,f 4 ;o;, 23 , 9 Q 0 ' 245 -°' 254 -°' 348 -°-. IR(KBr .nu : S ubmax : 34 8, 

GC/ms I) 1 ' ? 834 ' 1638 ' 1591 ' 1514 ' 1437 ' 1365 ' 1277 ' 1209 cm.su P .-i. 

GC/MS m/z: 332(M.sup.+ +1, 5.00), 331 (M. sup . +, 17 . 00) , 330(M.sup.+ -1 5 00) 297 
(17.00), 296(100.00), 281(18.00), 280(29.00), 253(9.00). Found C 52 17 1' L 

U.44% 32 - C - SUb - 16 H ' SUb - 14 C1N " SUb - 3 °- SUb - 3 ' H <* requir"^; 52.32, H,' 4 ! 01; N^ 
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Detailed Description Text (124): 

Iodine Substitute d Quinazoline Compounds 

Detailed Description Text (125): 

Iodine substituted quinazoline derivatives were synthesized as discussed above in 
Example 1, and analyzed. The structures and physical data are shown below: 

Detailed Description Text (126): 

Iodine Substitute d Quinazoline Compounds 

Detailed Description Text (129) : 

4- (4 ' -Hydroxy3, 5-diiodophenyl) -amino-6, 7 -dimethoxy-quinazoline (HI-P294: Yield 
77.47%; m.p. 259 . 0-260 . 0 . degree . C. .sup.l H NMR(DMSO-d. sub. 6) : .delta 11 13(s 
1H, NH), 9.73(s, 1H, —OH), 8.87(s, 1H , 2-H) , 8.16(s, 1H, 5-H) , 8.09(s, 2H, 2'V- 
H), 7.28 (s, 1H, 8H), 3.98 (s, 6H, — OCH.sub.3). UV (MeOH) . lambda .. sub. max 
(.epsilon.): 217.0, 227.0, 252.0 nm. IR(KBr) .nu. . sub. max : 3457, 3201, 2934 2832 
2566, 1629, 1562, 1521, 1439, 1275, 1075 cm. sup. -1. GC/MS m/z: GC/MS m/z 422 
(M . sup . + -1,33.53), 405(7.50), 281(86.67), 221 (51.80), 207(91.30). Found- C 
ll'tV. I' I'lV l' S-?!; C ' Sub - 16 H - s ^.13 I. sub. 2 N.sub.3 O.sub.S.HCl requires: C, 

o/s.oz; n f i , jy," N/ 7.18%. 

Detailed Description Text (132) : 

4- (3 ' -Chlooro- 6 ' -hydroxylphenyl ) amino-6, 7-dimethoxyquinazoline (HI-P93) yield 
93.08%; m.p. 295.0. degree. C. (dec) . . sup. - H NMR-DMSO- . sub . 6 : .delta 10 14 (s 1H - 
~fl'u 9, Jf ( u; J"' --° H) ' 8 ' 37 < s ' 1H < 2-h) f 7.78(s, 2H, 5H) , 7.57(d.'lH, J. sub. 2 * ' 2 * 
=2.4Hz, 2'-H),), 7.16(s, 1H, 8-H ), 7.07(dd. 1 H, J. sub. 2', 4' =2.4 Hz, J sub 4' 5' 

^ vl^'J'^l' 6 - 9 ^' 1H ' J - sub - 4 '' 5 ' ~ 8 - 7 Hz, 5'-H), 3.93(s,3H, -OCH .' sub '. 3 ) '. 
3.92(s,3H, —OCH.sub.3. UV(MeOH): 205, 229.0, 251.0, 320.0 nm IR 

(KBr) nu.. sub. max : 3500(br), 3430, 2835, 1622, 1512, 1432, 1259 cm. sup. -1. GC/MS 
m/z 333(M.sup.- =2,13.41), 332(M.sup.- =1,9.73), 331 (M. sup . +, 39 . 47 ) , 314 

rrM^V; 1 ^- 0 ^; 298 (7 - 64) - Found: C ' 52 -25; H, 4.07; N, 11.39, C. sub. 16 H. sub. 14 
CIN.sub.3 O.sub.3, HC1 requires: C, 52.32; H, 4.09; N, 11.44%. 

Detailed Description Text (133) : 

4- (3' , 5 '-Dibromo-4 ' -hydroxylphenvl 1 -amino-6, 7-dimethoxquinazoline- ( (HI -P97) 
Yield 72.80%; m. p . >300 . 0 . degree . C. .sup.l H NMR ( DMSO-d . sub . 6 ) : .delta 9 71(s 1H 
-NH), 9.39(s, 1H, -OH), 8.48(s, OH, 2-h) , 8.07(s, 2H, 2',6'-H), 7.76 s/lH 5-H)' 
^o 7 n S ',?n'. 8_H) ' 3 - 94(S ' 3H ' -° CH -sub.3, 3.91(s, 3H, -OCH.sub.3). UV(MeOH)': 
208.0, 210.0, 245.0, 320.0 nm; IR (KBr ) . nu . . sub .max : 3504 (br) , 3419, 2868 1627 

;™ 2 ™J 42 ih^ 250 ' 1155 ^-^P-" 1 ; GC / MS m / z 456(M. sup.l =1, 54.40), 455 (M.sup.-, 
100 00), 454(M.sup.- 1, 78.01), 439(M.sup.- -OH, 7.96), 376(M.sup.- + 1-Br, 9.76 , 
375(M.sup.- Br, 1091), 360(5.23). Anal. (C. sub. 16 H. sub. 13 Br. sub. 2 N.sub 3 
O.sub.3) C, H, N. ' 

Detailed Description Text (134): 

o^i 4 I~!! YdrOXYlphenYl) ~ amin0 ~ 6,7 " dimethox q uina2oline ( HI - pl 31) : yield 84.29%; mp 
245. 0-248.0. degree. C. IR(KBr) .nu. .sub. max : 3428, 2836, 1635, 1516, 1443, 1234cm- 

lH UP 2 h) T£T°-t SU *-l : ; d6lta - U - 21 (S ' 1H ' ~ NH >' 9 " 70 < s ' I", -OH , 8.74(s\' 
m' ,2S ' J?' c ?" h) ' 7 ' 4 ° (d ' 2H ' J " 8 - 9Hz ' 2',6'-H), 7.29(s, 1H, 8-H), 6.85 

CC/mI ', las ^' 3 ' 5 ' H) ' 3 ' 98(S ' 3H ' "OCH.sub.3, 3.97(8, 3H, -OCH. sub. 2 . 

GC/MS m/z 298 (M.sup.- =1, 100.00), 297(M.sup.-, 26.6), 296(M.sup.+ -1, 12 5) 

Anal. (C. sub. 16, H. sub. 15 N.sub.3 O.sub.3 HC1) CI, H, N. 

Detailed Description Text (135) : 

4- (2 -Hydroxylphenyl ) -amino-6, 7-dimethoxyquinazoline (HI-P132) : yield 82.49%; mp 
« «;°'^ ee " C - IR < KBr >- nu --sub.max : 3500 (br) , 3425, 2833, 1625, 1512; 
a ? ' 68 B*- 8 ^'- 1 - - SU P-1 H NMR (DMSO-d. sub. 6) : .delta. 9.78(s, 1H, -NH) 

I V2' ~" 0H) ' 8 - 33(S ' 1H ' 2_h) ' ? - 85(s ' 1H ' 5 " H >' 7.41-6.83C, 4H 
3 ,4 ,5\6'-H), 7.16(s, 1H, 8-H), 3.93(s, 3H, -OCH.sub.3, 3.92(s, 3H, - 
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OCH.sub.3), 280(M.sup.+ —OH, 10.0). Anal. (C. sub. 16 H. sub. 15 N.sub.3 O.sub.3, HC1) 
C / H f N . 

Detailed Description Text (138): 

4- (3 ' -Bromo-4 ' -hvdroxvlphenvl) -amino-6, 7-dimethoxyquinazoline (HI-P154 ) ; yield 
89.90%; m. p. 233. 0-233. 5. degree. C. .sup.l H NMR (DMSO-d. sub. 6) : 10.08(s, lh — NH) 
9.38(s, 1H, --OH), 8.40(s, 1H 2-H) , 7.89(d, 1H, J.sub.2',6' =2.7 Hz, 2'-H),' 7.75(8, 
1H, 5-h), 7.55(dd, 1H, J. sub. 5', 6' =9.0 Hz, J.sub.2',6' =2.7 Hz, 6'-H), 7 14 (s 1h' 
8-H), 6.97(d, 1H, J. sub. 5 ' , 6 ' =9.0 Hz, 5'-H), 3.92(s, 3H, —OCH.sub.3), 3.90(s,' 3H,' 
—OCH.sub.3). UV(MeOH): 203.0, 222.0, 25.0, 335.0 nm. IR 

( KBr ) . nu . . sub . max . sub . . sub . - : 3431 (br), 2841, 1624, 1498, 1423, 1244 cm sup -1 
GC/MS m/z 378(M. sup. + =2,90.68), 377 (M. sup. + =1, 37.49), 376(M.sup.+, 100.00), 360 

(MK. sup . +, 3.63), 298(28.86), 282 (6.65). Anal. (C. sub. 16 H. sub. 14 BrN sub 3 
0.sub.3,HCl) C, H, N. 



Detailed Description Text (154): 




OCH.sub.3). UV(MeOH): 222.0, 234.0, 239.0, 245.0, 254.0 348.0 nm. (R 
(KBr) .nu. .sub. max : 3448, 3242, 3144, 3025, 2917, 2834, 1638, 1591, 1514, 1437 

1365, 1277, 1209 cm. sup. -1. GC/MS m/z: 332 (M. sup.- +1, 5.00), 331 (M, 17 00) 330 
(M.sup.- -1, 5.00), 297(17.00), 296(100.00), 281(18.00), 280o(29.00), 253o'.00). 

Detailed Description Text (157): 

4- (4 ' -Hydroxy-3. 5-diiodophenyl) -amino-6, 7 -dimethoxv-guinazoline (HI-P29 4) Yield 
77.47&; m.p. 259 . 0-260 . 0 . degree . C. .sup.l H NMR (DMSO-d. sub . 6) : .delta 11 13(s 
1H, NH), 9.73(s, 1H, -OH), 8.87(s, 1H, 2-H), 8.16(s, 1H, 5-H), 8.09(s, 2H,' 1' 6' 
H) 7.28(s, 1H, 8H), 3.98(s, 6H, —OCH.sub.3). UV (MeOH) . lambda .. sub. max) : 217 0, 
227.0, 252.00 nm. IR(KBr.nu. .sub. max : 3457, 3201, 2934, 2832, 2566, 1629, 1562, 
1521, 1439, 1275, 1075 cm. sup. -1. GC/MS m/z: GC/MS m/z 422 (M. sup. -I . 33 53) 405 
(7.50), 281(86.67), 221(51.80), 207(91.30). Found: C, 32.60; H, 2.50; N " 6 92 
C. sub. 16 H. sub. 13 I. sub. 2 N.sub.3 0.sub.3.HCl requires: C. 32/82. 'J. 2.39; N, 
7.18%. ' 



Detailed Description Text (160) : 

Fluorine Substituted Quinazoline Compounds 

Detailed Description Text (161): 

Fluorine substituted quinazoline derivatives were synthesized and characterized as 
discussed above for Example 1. The structures and physical data are shown below: 

Detailed Description Text (180) : 

4- (4 ' -Hydroxyl-3 ' , 5 • -dif luorophenyl) -amino-6, 7 -dimethoxv-quinazoline (HI-P408) 
Yield. 83.15%, m. p. 228 . 0-230 . 0 0. degree. C. .sup.l H NMR ( DMSO-d. sub. 6) : delta 
11.46(s. 1H, -NH), 10.39(s. 1H, 2-H), 8.36(s. 1H, 5-H). 7.56, 7.54 (s. s. 2H " 
2 ,6 -H), 7.33(s. 1H. 8-H), 4.00)s. 3H, -OCH.sub.3), 3.98(s. 3H, -OCH.sub 3) 
•sup. 19 F NMR (DMSO-d. sub. 6 : . delta . 60 . 25, 60.22. Found: C, 52.04; H 4 17 • N 
ll'38% C " SUb " 16 H - sub - 13 F -sub.2 N.sub.3 0.sub.3.HCl. requires C, 52.03; H,' 3^79,-N, 

Detailed Description Text (182) : 

Anti-Tumor Activities of Specific Quinazoline Compounds 
Detailed Description Text (183): 

The cytotoxicity of the substituted quinazoline derivative compounds against a 
variety of human tumor cells was evaluated. The relative importance of particular 
substituent groups on the compounds was also studied. The substituted quinazoline 
derivative compounds, prepared as described above, were tested, along with DMSO as 



e b 



ee e f 



e ge 



Record Display Form 



Page 9 of 11 



a control. 

Detailed Description Text (185): 

The cytotoxicity assay of various compounds against human tumor cell lines was 
performed using the MTT { 3- [4 , 5-dimethylthiazol-2-yl] -2, 5-diphenyl tetrazolium 
bromide) assay (Boehringer Mannheim Corp . , Indianapolis, Ind.). Briefly, 
exponentially growing tumor cells were seeded into a 96-well plate at a density of 
2. 5. times. 10 cells/well and incubated for 36 hours at 37. degree. C. prior to drug 
exposure. On the day of treatment, culture medium was carefully aspirated from the 
wells and replaced with fresh medium containing the quinazoline compounds at 
concentrations ranging from 0.1 to 250 .mu.M. Triplicate wells were used for each 
treatment . 

Detailed Description Text (205) : 
Antitumor Activity of Quinazolines In vivo 

Detailed Description Text (206) : 

To test the anti-tumor activity of quinazolines in vivo, cancer cells were 
implanted and grown in mice in the presence of quinazoline . 

Detailed Description Text (209) : 

The data are shown in FIG. 10A, and demonstrate that treatment of animals with the 
quinazolines of the invention (HI-P353 and HI-P364) inhibited the growth of breast 
cancer cell tumors as compared with untreated controls. 

Detailed Description Text (212) : 

The data are shown in FIG. 10B and demonstrate that treatment of animals with the 
quinazolines of the invention (HI-P353 and HI-P364) inhibited the growth of brain 
tumors as compared with untreated controls. 

Detailed Description Text (214): 

The anti-tumor activity of the quinazolines of the invention was also studied with 
intracranial tumors. Nude mice were first anesthetized with Avertin. Under aseptic 
conditions in a laminar flow hood, a small hole was drilled at 2 mm to the right of 
the midline and 2 mm posterior to the bregma. An amount of 4 . times . 10 . sup . 5 U87 
glioblastoma cells in 10 .mu.L of PBS were intracranially implanted using a 
Hamilton syringe into the right cerebral hemisphere of mice and a stereotaxic 
apparatus according to the method described in Huang, H. J. S. et al., J. Biol 
Chem. 272:2927-2935, 1997. 

Detailed Description Text (216) : 

FIG. 10C shows the survival rate of mice inflicted with intracranial tumors. 
Treatment of mice with quinazolines (HI-P353 and HI-P364) resulted in prolonged 
survival as compared with mice treated with vehicle alone. 

Detailed Description Paragraph Table (1) : 

Bromine Substituted Quinazoline Compounds No Name Structure Formula MW 1 P-79 
##STR6## C. sub. 16 H. sub. 14 BrN.sub.3 O.sub.2 360 2 P-88 ##STR7## C. sub. 17 H. sub. 14 
BrN.sub.3 O.sub.4 404 3 P-97 ##STR8## C. sub. 16 H. sub. 13 Br. sub. 2 N.sub.3 O.sub.3 
455 4 P-lll ##STR9## C. sub. 17 H. sub. 16 BrN.sub.3 O.sub.2 374 5 P-112 ##STR10## 
C. sub. 16 H. sub. 13 Br. sub. 2 N.sub.3 O.sub.2 439 6 P-154 ##STR11## C. sub. 16 H.sub 14 
BrN.sub.3 O.sub.3 376 7 P-160 ##STR12## C. sub. 23 H.sub. 18 BrN.sub.3 O.sub.2 448 8 
P-164 ##STR13## C. sub. 17 H.sub. 13 BrN.sub.3 O.sub.3 373 9 P-190 ##STR14## C. sub. 17 
H.sub. 16 BrN.sub.3 O.sub.3 389 10 P-210 ##STR15## C. sub. 17 H.sub. 15 Br. sub 2 
N.sub.3 O.sub.2 453 11 P-211 ##STR16## C. sub. 17 H.sub. 15 Br. sub. 2 N.sub.3 O.sub.2 
453 12 P-212 ##STR17## C. sub. 17 H.sub. 15 Br. sub. 2 N.sub.3 O.sub.2 453 13 P-214 
##STR18## C. sub. 16 H.sub. 13 BrFN.sub.3 O.sub.2 378 14 P-222 ##STR19## C. sub. 16 
H.sub. 12 Br. sub. 3 N.sub.3 O.sub.2 518 15 P-234 ##STR20## C. sub. 17 H.sub. 17 N.sub 3 
O.sub.2 295 16 P-241 ##STR21## C. sub. 17 H.sub. 15 Br. sub. 2 N.sub.3 O.sub.2 453 17 P- 
258 ##STR22## C. sub. 16 H.sub. 15 N.sub.3 O.sub.2 281 18 P-260 ##STR23## C. sub. 16 
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H. sub. 14 BrN.sub.3 O.sub.2 360 19 P-261 ##STR24## C. sub. 16 H. sub. 14 BrN.sub.3 
O.sub.2 360 20 P-262 ##STR25## C. sub. 16 H. sub. 13 Br. sub. 2 N.sub.3 O.sub.2 439 21 p- 
263 ##STR26## C. sub. 16 H. sub. 13 Br. sub. 2 N.sub.3 O.sub.2 439 

Detailed Description Paragraph Table (7) : 

TABLE 1 Cytotoxic Activity of Bromo Substituted Quinazoline Compounds against 
Leukemic (NALM-6 & MOLT-3) and Breast Cancer (BT-20) NALM-6 MOLT-3 BT20 IC50 IC50 
IC50 Drug (.mu.M) (.mu.M) (.mu.M) HI-P79 142.1 194.9 201.5 HI-P88 >250 >250 >250 
HI-P97 >250 >250 26.1 HI-P111 200.6 >250 >250 HI-P154 12.5 9.1 >250 HI-P160 135 2 
240.7 25.5 HI-P164 >250 >250 39.2 HI-P190 >250 >250 >250 HI-P210 >250 >250 >250 HI- 
P211 >250 >250 >250 HI-P212 52.7 54.5 >250 HI-P214 >250 >250 >250 HI-P222 34 0 48 3 
>250 HI-P234 >250 >250 >250 HI-P241 >250 >250 >250 HI-P258 >250 >250 >250 HI-P260 
32.4 51.3 82.1 HI-P261 72.6 148.5 218.6 HI-P262 >250 >250 >250 

Detailed Description Paragraph Table (8) : 

TABLE 2 Cytotoxic Activity of Chloro Substituted Quinazoline Compounds against 
Leukemic (NALM-6 & MOLT-3) and Breast Cancer (BT-20) NALM-6 MOLT-3 BT20 IC50 IC50 
IC50 Drug (.mu.m) (.mu.m) (.mu.m) HI-P87 95.9 >104.6 >250 HI-P93 >250 >250 >250 HI- 
P189 >250 >250 >250 HI-P197 39.3 68.0 136.9 HI-P239 29.6 28.7 25.7 HI-P246 >250 
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